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results you get when your students work with this superb dissection material. 
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We suggest for economy the 7 to 9 inch worms. They are equal to the others 
in every way except length 


If it is for Biology, consult your Turtox Catalog. 
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Next in importance to freedom and justice is popular education, 
withoul which neither freedom nor justice can be permanently main- 
tained.— JAMES A. GARFIELD. 
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IMPROVING THE EDUCATION OF MATHE- 
MATICS AND SCIENCE TEACHERS 


EArt C. Bowman, Pu.D. 
Professor of Education, DePauw University, Greencastle, Indiana 
LESTER B. SAnpbs, Ep.D. 
Assistant Professor of Education, DePauw University, Greencastle, Indiana 


In recent years there has been a growing emphasis upon pro- 
viding the prospective teacher with more and better education 
during his college period. A teacher who is equipped only with 
knowledge of a subject-matter field and the material usually 
included in education and psychology courses still lacks orien- 
tation. In situations which demand the correlation of his work 
with other fields or with life in general, he may be helpless. 
Since mathematics and science play such a significant role in 
daily life, the teacher of these subjects must be prepared to re- 
late them effectively to major life problems. In this article we 
are concerned with ways of helping prospective teachers to 
accomplish this end. 

Among many suggestions which might be made let us single 
out five for special emphasis. First, the student should be made 
aware of the need for a broader interpretation of methods. Sec- 
ond, the college subject-matter teachers should become familiar 
with the curricular changes going on in secondary schools. 
Third, the student should be given experience in taking at least 
one course of the integrative type. Fourth, in his student teach- 
ing, he should have experience with an integrative approach. 
Fifth, he should be broadly educated in the sciences and should 
have a good background in social studies, English, the fine arts, 
philosophy, psychology, education, and student teaching. 
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I. INTERPRETATION OF METHOD 


Along with teachers in other fields it is easy for the teacher of 
mathematics and science to fall into the common errors of over- 
rating the importance of method as such, and of divorcing tech- 
nique from subject matter, the child being taught, or the total 
situation in which the teaching is being done. We have no right 
to expect too much from any particular form of procedure such 
as the recitation, the socialized class, the lecture, or the labora- 
tory. Yet when the results of our teaching have not been satis- 
factory, we have been prone to place the failure on poor “‘meth- 
ods” and to seek immediately for some new ‘‘method”’ which 
will overcome the weaknesses of the old one. Too frequently, we 
accomplish little more with the new than we did with the old. 
Studies which have been made in this area reveal that the 
teaching-learning situation is in such a state of constant flux as 
to make it almost impossible to use any particular method with- 
out creating a situation so unnatural as to be relatively mean- 
ingless. It appears that other factors in the process of educating 
completely overshadow the importance of method conceived as 
a formal procedure. 

There are at least five significant factors which are always 
functioning in each teaching-learning situation. First, there is the 
pupil’s personality; second, the teacher’s personality; third, the 
particular state of the pupil’s mind at the time of the attempted 
instruction; fourth, the facts, understandings, habits, skills, or 
attitudes to be taught; and fifth, ““method.’’ How well learning 
goes on depends not only upon these factors, but upon their sum 
and the interrelations existing among them. Learning will cer- 
tainly take place more satisfactorily when all of these factors are 
so balanced that each supplements and reinforces the influence 
of the others. 

If we should regard method to be the intelligent balancing of 
all these factors in such fashion that the maximum learning 
which is possible takes place in each child, we have something 
entirely different from the ordinary concept of method; some- 
thing which is highly significant in the educative process. How- 
ever, we also have something which is very difficult to evaluate 
by means of ordinary experimental techniques. 

The science and mathematics teacher needs to comprehend 
the implications of the above concept of method. Such an un- 
derstanding will lead to greater flexibility in the conduct of 
laboratory periods and also to less concern with, and fewer 
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discussions of, the relative values of laboratory demonstrations 
versus individual laboratory work. On the other hand, this 
understanding should lead to the vitalization of laboratory ex- 
perience; and it should help the teacher to get it away from the 
cook-book basis upon which it so often operates. 


Il. FAMILIARITY WITH CURRICULAR CHANGES 


In an earlier article in this series (ScHOOL SCIENCE AND 
MatTHematics, March, 1942) it has been pointed out that we 
are in the throes of curricular adjustment. It is still true that 
most schools follow a dual curricular arrangement in which the 
main program is organized on a subject-matter basis and a sub- 
sidiary program is organized around certain student interests 
mistakenly called ‘‘extra-curricular.” Yet there is a growing 
number of schools which are experimenting with all the grada- 
tions from a subject-matter curriculum, through the correlated, 
the fused, the broad fields, and the core curriculum to the expe- 
rience curriculum. Some of these organizations look promising 
and it is very possible that we shall have an increasing number 
of schools which will be less and less subject-centered. Whether 
they will be child-centered, community-centered or multi-cen- 
tered, no one can now say. Certain it is, however, that many pro- 
spective teachers will be faced with teaching in schools which 
are no longer completely subject-centered. In accordance with 
their particular philosophies, they may consider this a wonder- 
ful opportunity or a baffling situation. 

The colleges which provide for the preparation of teachers 
will need to take these curricular changes into consideration. In 
the first place, the subject-matter teachers of mathematics and 
and science who have anything to do with the preparation of 
teachers should themselves be familiar with the important cur- 
ricular developments on the elementary and secondary level. 
In those situations where the special methods courses are of- 
fered by some one in mathematics or science, considerable atten- 
tion should be devoted to enabling the given subject to function 
in the lives of pupils. The subjects which contribute to the other 
curricular areas should also be intensively considered. 


III. NEED FOR COLLEGE INTEGRATIVE COURSES 


The college as a whole should provide some instruction which 
will enable the prospective student-teacher to fit into a situation 
in which he may be required to cooperate in some sort of in- 
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tegrative program. Ideally, this instruction should be of two 
types. First, the student should have experience in taking some 
courses in college which are organized upon the integrative 
principle. Second, he should also be provided with the opportu- 
nity to do some student teaching in class programs based upon 
this principle. To attain this goal it will be necessary to have the 
full cooperation of both the college and the training school or, 
in case of many colleges, the cooperating public school system. 
Anybody thoroughly familiar with the practical problems in- 
volved in the preparation of teachers will know that to provide 
such opportunities will be very difficult in many instances, but 
the goal seems worth striving for. The mathematics and science 
teacher needs this kind of preparation for teaching because so 
many of the pressing problems of our times have tremendously 
important scientific and mathematical aspects. His help will be 
needed often in any program which is concerned with a direct 
attack upon major life problems. 

There will be many who will argue that the subject-matter 
approach is far better than the correlated. Therefore, they will 
not want to be involved in aiding the enemy. They will argue 
that to provide the type of training which will enable the stu- 
dent to fit into a core curriculum situation, for example, is to 
give aid to a practice which should be discouraged rather than 
encouraged. Perhaps the best answer to this attitude is to say 
that it is scarcely “scientific” to prejudge the case until more 
experimental evidence is offered with reference to the values of 
various approaches to the curriculum problem. 

It would facilitate adjustment during the present transitional 
period if we had some plan for an integrative procedure which 
could be followed without disrupting too much the programs 
already set up on a subject-matter basis. On the college level 
this need might be met by a procedure something as follows: 

1. Groups of college students could be permitted to propose 
studies of life problems which they might like to pursue inde- 
pendently of conventional subject-matter courses. 

2. Their proposals should be submitted to a faculty com- 
mittee for evaluation. 

3. If a proposal is accepted by this committee, the student 
group making the proposal would be expected to select not less 
than three faculty members, no two of whom should be from 
the same department, to cooperate with them in planning the 
program to be followed in studying the problem. This composite 
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group should also decide what amount of credit they believe 
the course should carry. 

4. The detailed plan for study together with the proposal for 
credit should then be referred back to the faculty evaluation 
committee for final approval. 

5. If the proposal with respect to the carrying on of the course 
and the amount of credit to be received is approved by the eval- 
uation committee, announcement of the study should be made 
to the whole campus so that other students might have the op- 
portunity to participate. 

6. It should be understood that a course of this type would be 
taught cooperatively by as many representatives of various de- 
partments as would be necessary to provide for a thorough treat- 
ment of the whole problem involved. Outside speakers should 
be invited in when it seems that they can make a contribution. 
No course of this type should be authorized unless the problem 
to be studied is broad enough to require the services of teachers 
in at least three distinct fields. 

7. There should not be a repetition of the study of a par- 
ticular problem in a course of this type unless other students 
make special request for research in the same area. 

8. Each prospective teacher should be expected to take at 
least one course of this kind. Thus, he would see from the student 
angle what it means to try to integrate work from several sub- 
ject-matter fields. In the case of science and mathematics 
teachers, the integrative course should be one in which these 
fields make significant contribution to the study of the major 
problem. 

IV. COOPERATIVE STUDENT TEACHING 


In order to provide each prospective teacher with some expe- 
rience with what might be called integrative teaching, each stu- 
dent teacher might be required to plan and direct one unit of 
work in which he would use the cooperation of student teachers 
from no fewer than two other subject-matter fields or that he at 
least be a member of some cooperative group which is under- 
taking such a unit. 


V. BROADENING SUBJECT-MATTER BACKGROUNDS 


A more conventional approach to this problem of encouraging 
teachers to relate science and mathematics to vital life situa- 
tions, is through establishing broader requirements for teacher 
education. For example, the following schedule of requirements 
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has been proposed for science and mathematics teachers: 


1. Fifty-four hours in any three of the following fields. 
Chemistry—18 hours required 
Physics—18 hours required 
Biology—18 hours required 
Mathematics—18 hours required 
2. Six hours additional in any one of the three fields selected 
or distributed among them. 
Twelve hours in social studies. 
Twelve hours in literature; oral and written composition 
Twelve hours in fine arts 
Six hours in philosophy 
Twelve hours in psychology and education 
8. Six hours in student teaching 


Cn He 


— 


This would make just the 120 semester hours of academic 
work commonly required for graduation. If twelve to sixteen 
semester hours of a foreign language were also to be required, 
the total number of hours required would be 132 to 136 semester 
hours. This program would require work beyond graduation by 
the candidate for teaching. There can be no valid objection to 
this in view of the desire to extend teacher training further than 
four years. Such additional work might serve as a helpful tran- 
sition while we are waiting for the fifth year to be required when 
a stronger attack upon the problem of teacher education can be 
made. 

A program of this type would not insure that the student 
would make effective use in his own teaching of the breadth of 
training which he had obtained, but it should at least prove 
helpful in providing him with the factual and theoretical basis 
for such use. Under such circumstances a resourceful director 
of student teaching working together with a resourceful super- 
vising teacher should certainly be able to accomplish much 
more in the direction of promoting progressive teaching on the 
part of the student teacher than would be possible in the case of 
a student more narrowly prepared. 





In order to arrive at the truth, we are dependent on an adequate supply 
of facts, and not only on accurate methods of thought.—RosBert H. 
THOULESS. 











THE FOUCAULT PENDULUM. A DEMONSTRA- 
TION IN HIGH SCHOOL PHYSICS 


M. J. W. PHILLIPS 
West Allis High School, West Allis, Wisconsin 


The Foucault pendulum is a long pendulum with a heavy bob 
designed to demonstrate the rotation of the earth; owing to its 
weight and length, it vibrates for several hours, and its plane of 
oscillation appears to change position regularly owing to the 
rotation of the earth beneath it. The pendulum here described 
was constructed at little or no cost, with the aid of the pupils in 
the physics classes—a group project. 


I. MAKING THE PENDULUM BoB 


The bob (Fig. 1) is made of lead. The problem was interesting 
as the scrap lead was being brought into the class by the pupils. 





Fic. 1. The seventy-five pound lead bob for the Foucault pendulum 
shown on the left. The pattern from which the bob was cast is on the 
right. 


Seventy-five pounds of lead pipe and other articles made of lead 
were donated by the pupils. Then came the question of making 
a pattern—to cast a lead ball which would weigh seventy-five 
pounds. How can one find the diameter of a sphere, the volume 
of which is sufficient to hold seventy-five pounds of lead? The 
arithmetic of such a problem will tax the ingenuity of the aver- 
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age high school physics student. The result of the study of the 
problem was a ball seven inches in diameter. The pattern was 
made in the school shops by some members of the physics class 
who were enrolled in pattern making. The mold was made in 
the school metal shop, where the scrap lead was also melted 
and the bob cast. 

The portion to which the suspension is attached is a bolt, the 
thread end of which was sawed off. The head end is cast in the 
lead to make a firm member by which to suspend the bob. 





Fic. 2. The mounting of the Foucault pendulum on the ceiling of the 
physics demonstration room. The iron hook with taper pin holding the wire 
suspension in place. The hook is resting on the block at one end of the 
bracket. 


II. MAKING THE SUSPENSION FOR THE LEAD Bos 


The literature on the Foucault pendulum describes many 
types of suspensions, several of which are quite complicated. 
One of the simplest described by Russell W. Porter' consists of a 
hook resting on a block of hardened steel, which has been pol- 
ished in a lathe. The end of the hook (resting on the block) is 
hardened; this gives a minimum of friction and will permit free 
swinging as well as turning. The block upon which the hook rests 


1 Porter, Russell W. “Foucault’s Pendulum,” Scientific American, Vol. 137, pages 14-16, July, 1927. 
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is fastened to the ceiling of the physics demonstration room as 
shown in Figure 2. 

The pendulum is suspended by a fine steel piano wire. This is 
done by drilling a hole lengthwise through the ends of the hook 
and the bolt on the lead bob. Through the side of each is drilled 
a small hole and reamed to a taper. Into each is driven a tapered 
pin of proper size, in such manner that the greater the tension 
upon the wire the tighter the taper pins will become. (See Figure 
3). This arrangement for suspending the pendulum has the 
advantage in the case of a broken wire. Drive out the taper pins 
and insert a new piece of wire and replace the taper pins. This 
makes it very easy to adjust the length so that the bob hangs 
just above the floor. 





Cenneeen J 


. — 
ances J 
SEE DETAL ‘A’ 














DETAIL ‘A: WIRE EXTENDS 
TOWARD LARGE END OF TAP- 
ER PIN, ~ 











SEE DETAL ‘8’ 


DETAL ‘B’ 


Fic. 3. Details of the method for the suspension of the Foucault 
pendulum. Upper right how the hook is resting on the bracket. Lower left 
how the taper pin is fastened to the suspension of the bob. 


III. MAKING THE ROTATION OF THE EARTH VISIBLE 

Various methods of making the turning effect visible were 
tried: trays of sand were placed under the pendulum; also a card 
was used upon which was drawn a circle, a portion of which was 
laid out in degrees, to observe how many degrees the pendulum 
would apparently turn in one hour. Most of these methods are 
not satisfactory, because the pendulum, shortly after it is 
started, seems to get into an elliptical motion instead of a 
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straight line. The apparent turning effect of the pendulum can 
be easily and quickly shown to a large group by projecting the 
shadow of a light (18 grams) strip of metal, the ends of which are 
bent up. This strip is firmly clamped to the suspension and 
placed between a lantern from which the bellows and objective 
lens have been removed. The images of the tips of the strip of 
metal are projected on a screen by means of a double convex lens 
as shown in Figure 4. With this arrangement the rotation of 
the earth becomes apparent in a few minutes, by the separation 
of the shadows of the tips of the thin strip on the screen. Pupils 
are amazed that the results are so marked so quickly and that 
the separation always takes place in the same way—that is the 
strip always turns counter-clockwise. 








Fic. 4. Projecting the apparent rotation of the Foucault pendulum on 
the screen. Center is the suspension to which is clamped a light metal strip 
with the ends turned up. At the left is a standard projection lantern with 
bellows and lens removed. At the right a double convex lens. 


IV. EXPLANATION OF THE FOUCAULT 
PENDULUM PHENOMENON 
The concept of the apparent change in the direction of the 
swing of the pendulum is not easy. In the first place it must be 
made clear that the pendulum remains moving in the same plane 
and that any apparent change is due to the rotation of the earth 
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on its axis. Then the rate of rotation of a portion of the earth’s 
surface about a vertical axis (the vertical axis is the axis of the 
pendulum when at rest) is not the same at all points as that of 
the earth about its axis. At the poles, the earth’s surface rotates 
about the vertical axis with a speed of fifteen degrees per hour, 
or one revolution in twenty-four hours. At the equator, the 
angular velocity about the vertical axis is zero. At intermediate 
points, the angular velocity about the earth’s axis is the product 
of the angular velocity about the earth’s axis and the sine of the 
angle of latitude. In the article by Porter? referred to above, the 
late Dr. Charles S. Hastings of Yale University gives a simple 
and clear solution of this problem. 


ATION OF RATE OF ROTATION WITH LATITUDE 


Fic. 5. The variation of the rate of rotation of the Foucault pendulum with 
the latitude, where the pendulum is suspended. 


The earth rotates from west to east; then the rotation of a 
portion of its surface under the pendulum is counter-clockwise in 
the northern hemisphere, and clockwise in the southern hemi- 
sphere. Figure 5 shows the relation and the determination of 
the rotation for any latitude. The latitude of West Allis, Wis- 
consin, is approximately forty-three degrees N. The velocity 
about the vertical axis would be fifteen degrees multiplied by 
sine of forty-three degrees or fifteen degrees multiplied by 0.682 
or about 10.25 degrees per hour. The result shows that the pen- 
dulum would make one complete rotation about the vertical 
axis in about thirty-five hours, while at the north pole only 
twenty-four hours would be required. 

Dr. R. K. Young,’ Associate Professor of Astrophysics in the 
University of Toronto, suggests a reason for the tendency of a 


2 Op cit 
? Young R. K. Science. Vol. 77, page 9, January 27, 1933. 
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swinging pendulum to move in an ellipse. He suggests it may be 
due to the flattening of the earth at the poles. When the pendu- 
lum is not moving, it hangs perpendicular to the earth’s surface 
and the pendulum line would pass through its center. But since 
the earth is not exactly round, a perpendicular at intermediate 
latitudes does not go through the center. Dr. Young says, ‘‘This 
fact introduces an additional small force, which encourages the 
Foucault pendulum to move in an ellipse.” 

The Foucault pendulum is not difficult to construct. It is a 
valuable asset to any science demonstration room. Practically 
all the problems involving the pendulum can be demonstrated 
with it. It takes only a few minutes to make the rotation of the 
earth apparent as the rate is about one degree per six minutes of 
time. Every school should have a Foucault pendulum apparatus. 
It will increase an interest in science and has a general educa- 
tional value. 


CONSERVATION OF SCHOLARLY JOURNALS 


The American Library Association created this last year the Committee 
on Aid to Libraries in War areas, headed by John R. Russell, the Librarian 
of the University of Rochester. The Committee is faced with numerous 
serious problems and hopes that American scholars and scientists will be 
of considerable aid in the solution of one of these problems. 

One of the most difficult tasks in library reconstruction after the first 
World War was that of completing foreign institutional sets of American 
scholarly, scientific, and technical periodicals. The attempt to avoid a 
duplication of that situation is now the concern of the Committee. 

Many sets of journals will be broken by the financial inability of the 
institutions to renew subscriptions. As far as possible they will be completed 
from a stock of periodicals being purchased by the Committee. Many more 
will have been broken through mail difficulties and loss of shipments, while 
still other sets will have disappeared in the destruction of libraries. The 
size of the eventual demand is impossible to estimate, but requests received 
by the Committee already give evidence that it will be enormous. 

With an imminent paper shortage attempts are being made to collect old 
periodicals for pulp. Fearing this possible reduction in the already limited 
supply of scholarly and scientific journals, the Committee hopes to enlist 
the cooperation of subscribers of this JOURNAL in preventing the sacrifice 
of this type of material to the pulp demand. It is scarcely necessary to 
mention the appreciation of foreign institutions and scholars for this 
activity. : 

Questions concerning the project or concerning the value of particular 
periodicals to the project should be directed to Wayne M. Hartwell, Execu- 
tive Assistant to the Committee on Aid to Libraries in War Areas, Rush 
Rhees Library, University of Rochester, Rochester, New York. 

Save back numbers of ScHOOL SCIENCE AND MATHEMATICS when moving 
or cleaning house. Send an itemized list to Business Manager, W. F. 
Roecker, 3319 North 14th Street, Milwaukee, Wis. Many of these numbers 
may be needed to supply future demands. 











A SIMPLE METHOD OF RECTIFYING 
SMALL CIRCLES 


Lewis W. COLWELL 
Former Principal Sullivan High School, Chicago 


1. Let XX’ and YY’ be rectargular coérdinates intersecting 
at O. 

2. On the axis of y lay off OD to be the diameter of a circle 
and call OD, 1. 

3. Bisect OD at C and with C as center describe a circle on 
this diameter. 

4. On the axis of x lay off OA equal to OD, or 1. 

5. Draw DA. It equals \/2 since it is the hypotenuse of an 
isosceles right triangle. 

6. On the axis of x lay off OB equal to DA. 

7. Draw DB. It equals \/3 because it is the hypotenuse of a 
right triangle whose shorter sides are 1 and 1/2. 

8. On the axis of x lay off BE equal to BD. 

9. Then OE equals OB+BE=\/24+/3=1.41441.732= 
3.146. 

10. Thus, \/2+./3 approximates 7, or 3.1416. So OE is ap- 
proximately when OD=1; i.e. the circumference of a circle 
approximates \/2+,/3 when its diameter is 1. It approximates 
d times the sum of \/2 and +/3 when the diameter (d) is small. 

11. To rectify a circle whose diameter (d) is not 1, let OG be 
such a diameter. 

12. Draw DE; also draw a line from G parallel to DE and in- 
tersecting the axis of x at F. 

13. The triangles GOF and DOE are similar, so OF :OE= 
OG:OD 

14. Since OE approximates 7 and OG =d, OF :1=d:1 

15. Therefore, OF =x Xd=circumference of the circle whose 
diameter is OG when OG, or d, is small. 

The degree of approximation achieved in the foregoing pro- 
cedure is determined by the following calculation: 

V3=1.7320508+ 
V2=1.41421354 


V¥2++/3=3.1462643 + 
m=3.1415925+4+ 


.00467+, the excess. This excess of /2++</3 
419 
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over 7 is less than 1/200 of d, For a circle 5 inches in diameter it 
is less than 1/40 of an inch. 


CONVERSE 


To plot the diameter of a circle whose circumference is given 
as a straight line, proceed as follows, using the foregoing dia- 
gram as a guide: 

I. Assume new rectangular codrdinates as in step #1 above 
and lay off the given distance on the axis of x, as OF. 

II. Select any desired distance to be the unit, as OD in step 
#2 above. 

III. Construct and rectify the unit circle as in steps #3-#10 
above inclusive, locating the distance OE which approximates 
the value r. 








Y 
6 
D 
c 
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IV. Draw DE as in step #12 above. 
V. Draw a parallel to DE from the point F and prolong it to 
intersect the axis of y at G. 
VI. OG=OF +7 and, is the diameter sought. See steps #13 
and 414. 
AREA EQUIVALENCE 


A rectangle that has } OE for its base and 3 OC for its altitude 
is practically equal in area to the circle whose diameter is OD. 

Likewise, a rectangle with } OF as its base and 4 OG for its 
altitude is approximately equal to the circle whose diameter is 
OG. 

NoteE: This method of rectifying somewhat larger circles can 
be used by deducting from the result attained, the excess of 
V2+</3 over the value of x, which amounts to a trifle less than 
1/200 of the diameter of the circle rectified. 








ANALYSIS AND PREVENTION OF PODIATRIC 
DIFFICULTIES OF ELEMENTARY 
SCHOOL CHILDREN 


J. E. Titus, D.S.C. 

10616 Euclid Avenue, Cleveland, Ohio 
EpiTor’s NOTE. Correct vision, hearing, teeth, and general health habits 
of school children have been found directly related to children’s proper 
academic and social adjustment, but little has been written or said about 
the importance of analyzing and correcting podiatric difficulties. Dr. Titus 
believes that the proper care and adjustment of the feet are very important 
to children’s proper participation in classroom and playground activities. 
The author, a well-known chiropodist, is also very interested in elementary 
education, so combining his profession and interests he has contributed 
this article. 


With all the responsibilities the teachers assume today, new 
ones, due to health research, are continually being added. 
Teeth, eyes, and lungs are adequately checked for defects. In- 
oculations are given to prevent typhoid and diphtheria. All 
these add to the general health of the community. 

Due to the chiropodists’ interest in eliminating foot imbalance 
in later life, and realizing that many of these problems have 
originated in childhood, several surveys of school children’s feet 
have been made in the larger cities. The results are very en- 
lightening as to the early age that foot imbalance manifests 
itself. 

In a representative group of children in New York City, 
between the ages of five and twelve, 68 per cent had weak feet, 
19 per cent shortened calf muscles, 17 per cent had depressed 
metatarsals, and 2 per cent already had the start of what later 
would be painful bunions. 

It is appalling to find that only 52 per cent of 1,900 high 
school girls walked correctly and only 18 per cent wore shoes that 
correctly fitted their feet. 

Surely some method of periodic examination can be made in 
our schools to prevent a foot disability in later life that saps our 
much needed energy. It is safe to say that imbalanced feet waste 
as much energy as strained eyes. 

In the examination of the group of children between the ages 
of five and twelve, 55.04 per cent of their stockings were in- 
correctly fitted, while 87.75 per cent of their shoes were in- 
correct. Foot gear (shoes and stockings) cause a great deal of 
foot disability. 
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Through the cooperation of Dr. C. K. Aldinger, Director of 
Health Education of the City of New York, under the auspices 
of The Foot Clinics of New York and The First Institute of 
Podiatry, a foot survey of 532 children of both sexes, between 
the ages of five and twelve years, was made between December 
1937 and February 1938 at Public School 186, Brooklyn, N. Y. 
Below is a composite report in terms of percentage. 


COMBINED PERCENTAGE OF 532 CHILDREN 
SUMMARY (TOTAL PERCENTAGE OF BotH SEXxEs)! 


Footgear 

Fit of re 44.96 Fitof Correct.......... 12.25 
Stocking Incorrect....... 55.04 Shoes Incorrect......... 87.75 

Skin Defects 
i heiarnd dpb pels 6 a 6 Re 0 I ativan dub encase 1.28 
. Ses 2 re 7 51 
EY ote ERA 44 oa [5 

Nail Defects 
Calloused Nail Grooves.... 3.9 Ingrown Nails........ + ae 

Defects of Sweat Glands 
Peer 5.05 Hyperidrosis............. 15.75 
SUES: bs sins 6 dees 10.85 
Orthopedic Defects 

Weak Foot............... 68.05 Shortened Calf Muscles... 18.8 
Flattened Foot........... 2 See ee cci cue BG 
Depressed A.M.A......... 17.4 Overlapping Toes......... 2.18 
Peeme? TOS... ........ 91 


A survey of foot conditions among children was made under 
the auspices of the New York State Association of Podiatrists. 
Over 1,900 high school girls were examined. Only 52 per cent 
of the girls walked correctly. As many as 72 per cent of the ex- 
aminations disclosed improperly fitted shoes.” 

Here then, is a starting basis for examination. See that all 
children’s stockings are longer than their feet, and that they 
are taught to pull the tips forward at least three-quarters of an 
inch when they put them on. Stockings at best are but sacks, 
which accurately fit neither right nor left foot. Short stockings, 
therefore never accommodate the feet in action and cause the 
lesser toes to bend inward, the toenails to curl under, and the 
nails on the great toes to grow in. By bending the toes and forc- 
ing them medially, the heads of the metatarsals are depressed. 
This causes in many cases the so-called dropping of the front 


! The Journal of the National Association of Chiropodists, May, 1938. 
2 The Journal of the National Association of Chiropodists, September, 1936. 
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arch of the foot. Too much cannot be said against the practice 
of wearing short stockings. Too much cannot be said in favor of 
pulling the stockings out at the tips. 

Certainly parents cannot be blamed entirely for 87 per cent 
of their children’s shoes being misfitted. The shoe salesman must 
assume some of that responsibility. Either the shoes were fitted 
short, or too exactly to measurement. Children’s feet grow 
rapidly. Sometimes the feet have outgrown the shoes before the 
shoes are worn out. This occurs mostly in the case of the too- 
exactly-fitted shoes, where inadequate length is left for growth. 

A child’s shoes, to be correctly fitted should be from one-half 
to three-quarters of an inch longer than the foot, when the full 
weight is born on them. With the modern X-ray to check the 
fitting of shoes, there should be no mistakes in fitting. Just as 
accurate a method of checking the fit of a shoe is to cut out a 
pencil tracing of each foot, with the full weight of the body being 
born on the paper when the tracing is made. This cut-out can 
then be slipped into the shoe. It should lay perfectly in the toe 
part of the shoe. 

A shoe serves only one function, that of protecting the bottom 
of the foot from injury. The sole of the shoe should be heavy, 
and yet flexible enough so that the full function of the foot can 
be had without any splinting action. The upper part of the shoes 
should be pliable and weather resistant. They should not bind . 
or splint the foot any more than the soles of the shoes. Of 
course all shoes should be of the laced type. 

A heel is an unnecessary adjunt to the shoe, and not justified 
on physiological grounds. For this reason, if used, it should be 
as low and broad as possible. 

To summarize: For a healthy average foot, a correct shoe 
should have 

1. A sole that is as wide as the sole of the foot when the entire 

body weight is borne on it, 

2. An extra length of three-quarters of an inch longer than 

the foot, 

3. A snugly fitted heel and laced part of the shoe, 

4. A very low and broad heel. 

In childhood the bones of the feet have not yet ossified. They 
are easily moulded, if correctly balanced, into the correct func- 
tional position. This is the proper time to provide foot comfort 
for later life. 

There are many things which enter into the proper develop- 
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ment of a child—proper food, sleep, exercise, elimination, and 
protection against exposures which lower the vitality of the 
body. If we could have all these, plus normal glandular develop- 
ment and avoidance of contact diseases, we would have the 
optimum of good health. 

It is perhaps unnecessary to point out the fact that anything 
that disturbs the normal tone of muscular development places 
an abnormal strain on the muscles of the body. Particularly is 
this true of the leg muscles, which in children govern the normal 
postural development of the foot, leg, and pelvis. 

Many of the weak feet in children and adults are directly due 
to glandular disturbances and systemic diseases. A great many 
of the weak feet are due to an inherited weakness of the muscle 
of the legs which, when called upon to carry the full load of the 
body in childhood activities of running and jumping, become 
stretched and allow the foot to sag into the weak- foot and flat 
foot attitudes so often encountered in our school children. 

There are many ways to discover weak and malpostured feet 
in*children by a superficial examination. By the close observa- 
tion of a child’s daily activities on the playground many cases 
can be detected. The following examples will give a means of 
detecting faulty foot function and posture: 


1. Ifa child does not run, jump, and play as the other children 
do, his feet surely should be checked, for often his muscles 
are just too tired to allow for these activities. 

2. Many of the children, blessed with a superabundance of 
vitality, will in spite of muscular imbalances, run and play 
as the others. These children are the ones that are com- 
commonly called clumsy footed. They are continually fall- 
ing over themselves because of the inelasticity of the mus- 
cles of the legs, which takes the spring out of their feet: 

3. When a child walks with his toes pointing outward, you 
will notice that there is no spring in his step. His shoes will 
be worn out on the inner side of the soles, and his heels run 
over on the outside. This child’s feet, when standing bare- 
footed, will show a marked rotation of the ankle and heel 
bone inward, making his feet appear as if they had double 
ankle joints on the inner side. Invariably the imprints of 
the feet"on a carbon paper, will show a very low arch or no 
arch at all. When this child is not bearing weight on his 
feet, the arch will appear perfectly normal. This is one of 
the worst types of foot imbalance in children. 
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4. We have, also, the reverse type of foot posture in children: 
that of the pigeon-toed type in standing and walking. This 
abnormal posture can be so bad as to interfere with the 
forward step, causing the child to trip himself. 

. In the gymnasium, when children are in line formation, an 
excellent opportunity is given to check their feet thru the 
general standing posture. Any child with a hollow chest, 
protruding abdomen, and stooped shoulders, invariably 
has bad feet. This may seem like a far fetched statement to 
make, but by holding the foot and leg in proper alignment, 
doctors have been able to correct this abnormal posture. 
It is safe to assume that the children with postural diffi- 
culties are often in the lower achievement groups of their 
class. Like the devitalizing effects of poor eyes on scholar- 
ship, so the wasting of energy through strained feet lowers 
the scholastic ability of children. 


wn 


Correction can be had for these potential foot sufferers. Ob- 
viously there is no better time to start correction than in child- 
hood when the bones are still incompletely developed, and 
deformity causes no pain. 

One must never forget that weak feet, like the footings of the 
foundation of a home, support the entire structure. If the foot- 
ings are weak the building or body will sag. We have all known 
of doors that have bound shut and plaster that has cracked due 
to the sagging of a house whose foundation is weak. These 
cracks in the plaster are symptoms of a trouble far removed from 
the source. 

A foot imbalance causes the knees to rotate inward. This 
causes the head of the femur (upper leg bone) to rotate forward, 
placing a tension on the muscles of the pelvic girdle. Any tension 
on muscles over an extended period of time, causes these muscles 
to stretch. When a muscle stretches, the opposing muscle, re- 
lieved of its normal pull shortens to reestablish the muscular 
tensions or balance. If we will but remember that the body rests 
on the pelvis, we can realize that any force which disturbs the 
pull on the pelvis will change its normal position thus changing 
the stresses on the muscles of the upper trunk and its eventual 
upright position. Symptoms of foot trouble thus appear, as do 
the cracks in the plaster, far from the source. 

[ have stated previously that muscles out of balance are often 
just as strong as those in balance. Exercise, then, for leg muscles 
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which aim to correct these imbalances must aim to stretch the 
shortened muscles and not to strengthen the muscles more in 
an abnormal position. 

Our bodies are the most intricate and marvelous structures in 
the world. If given a chance they will with a little aid repair 
most external damages. It is a well known law in physiology 
that if a body is held in a position long enough it will tend to 
stay in that position. Look at the bound feet of the Chinese 
children and you will have a specific example. 

We cannot correct malpostured feet by exercise alone, unless 
the child is taught to make every step consciously correct. Ob- 
viously this is impossible. To overcome this main difficulty in 
foot correction many methods are used to hold the foot in the 
correct functional position. This coupled with the proper exer- 
cises will in time correct the foot imbalance. 

Children with weak feet should not be allowed to take 
gymnasium, until some adjustment is made to take the strain 
of jumping and running off the already imbalanced leg muscles. 
Very thick soled shoes are helpful in absorbing shock, while 
strapping of the feet and ankles keeps the muscles from being 
overstrained. Obviously this cannot be done by the gymnasium 
instructors for the hundreds of children in their classes. That is 
why I suggest some substitution for the gymnasium period 
until the child’s feet are properly corrected. 

Glasses are still sold in the five- and ten-cent stores of the 
country, but we scoff at the idea of buying them. Commercial 
foot supports are exactly in the same class as standardized 
glasses. 

There is no standard foot ailment and no standard method 
of treatment. Each case is individual and should be treated only 
by a doctor qualified through education and experience. 


ARMY USING DEHYDRATED FOODS 


Dehydrated vegetables by millions of pounds will constitute part of the 
Army’s vast shipments of supplies to our troops in Australia and elsewhere 
overseas. Quartermaster purchases of 18 millions pounds of seven “bulk” 
vegetables have been announced, with more to follow. 

The vegetables to be handled in dehydrated form all contain large per- 
centages of water when fresh; they are potatotes, sweet potatotes, onions, 
carrots, cabbages, beets and rutabagas. Elimination of excess water from 
potatoes alone will, it is estimated, save the army shipping space equivalent 
to two whole freighters. 

Dehydrated vegetables were tried out by the first A.E.F. in 1917-18, but 
the dehydration industry was still in its infancy then and results were not 
satisfactory. Great improvements in technique during the past couple of 
decades are expected to insure success this time. 
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THE CENTER OF POPULATION—WHAT IT IS 
AND WHERE IT IS 
Davip W. RusseELL, Pu.D. 


Editorial Staff, School Science and Mathematics, Indianapolis, Indiana 

This article is the first of a series of two about the “center of population,” 
a topic of current interest but often misinterpreted. This article explains 
what is meant by the center of population, how its latitude and longitude 
are determined, and gives some historical notes to explain its westward 
movement. Appreciation is expressed to J. C. Capt, Director of the Bureau 
of the Census, Department of Commerce, Washington, D. C., for furnish- 
ing the census data and the map used in this article. 

The second article will appear in the June issue of SCHOOL SCIENCE AND 
MatuHemartics. It has been written by Prof. W. A. Cogshall, Director of 
the Department of Astronomy, Indiana University. In this article Dr. 
Cogshall explains how to find the geographical location of the center of 
population after the latitude and longitude have been determined. The 
two articles together give a general explanation of the subject suitable for 
high school and college classes. 


The center of population of the United States has been an in- 
teresting subject to geographers, historians, sociologists, and 
others for a number of years. The center of population has been 
determined for each decennial census from 1790 to 1940. In 
1790, at the first census taken by the Government, it was lo- 
cated at a point twenty-three miles east of Baltimore. The 1940 
center is located two miles southeast of Carlisle, Indiana near 
the state border. 

The term ‘‘center of population” is not commonly under- 
stood for it does not mean what might be considered the general 
connotation of the term. The center of population is not, ac- 
cording to common belief, the point from which there live the 
same number of persons in all directions within the boundaries 
of the United States. It is, in the words of the Bureau of Census, 
“the point upon which the United States would balance if it 
were a rigid plane without weight and the population distributed 
thereon, with each individual being assumed to have equal 
weight and to exert an influence on a central point proportional 
to his distance from the point.’ This idea can be visualized 
by thinking in terms of the laws of balance and the general 
principles of the lever. 

Another explanation is given in the photograph. In this pic- 
ture is shown a map of the United States being suspended by a 


1 “Center of Population of the United States: 1940” Department of Commerce, Bureau of Census, 
Washington, D. C. release, November 9, 1941. 
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flexible wire passing through the point representing the geo- 
graphic location of the center of population of the United 
States for 1940. Assuming that the weight of the county is 
equally distributed and that each person of our 131,669,275 
population is equal in weight, our country would balance if it 
could be suspended in this manner and under these conditions. 
Consequently a person living eight hundred miles from the 
center of population has twice the “weight” of a person living 





Photo by David W. O’Dell, Indianapolis 


four hundred miles away from the center. Reversing the order, 
two persons who are four hundred miles from the center would 
“balance” one person living eight hundred miles away. Of 
course there is a constant shift of population one way and an- 
other but the averages of these shifts keep the center stable ex- 
cept for its gradual decennial movement which, up to and in- 
cluding 1940, has always been westward. 

With the principle and meaning of the center of population 
in mind, it is next important to understand how the exact point 
is determined in terms of longitude and latitude. This is one of 
the problems of C. E. Batschelet, Geographer of the Bureau of 
Census, under whose direction the mathematical location of the 
center of population is determined. In a communication from 
the Bureau of Census the following explanation was given. 

“Tn making the computations for the location of the center of 
population, it is necessary to assume that the center is at a cer- 
tain point. Through this point a parallel and a meridian are 
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drawn, crossing the entire country. In making the computations 
for 1940, this intersection was assumed to be where the parallel 
of 39° north latitude intersects the meridian of 86° west longi- 
tude, which lines were taken as axes of moments. 

“The product of the population of a given area by its distance 
from the assumed parallel is called a north or south moment, 
and the product of the population of the area by its distance 
from the assumed meridian is called an east or west moment. 
In calculating north and south moments the distances are 
measured in minutes of arc; in calculating east and west mo- 
ments it is necessary to use miles on account of the unequal 
length of degrees and minutes at different latitudes. 

“The population of the country is grouped by square degrees— 
that is, by areas included between consecutive parallels and 
meridians—as they are convenient units with which to work. 
The population of the cities of 25,000 inhabitants or more is 
then deducted from that of the respective square degrees in 
which they lie and treated separately. The center of population 
of each square degree is assumed to be at its geographical center 
except where such an assumption is manifestly incorrect; in 
these cases the position of the center of population of the square 
degree is estimated as nearly as possible. The population of each 
square degree north and south of the assumed parallel is multi- 
plied by the distance of its center from that parallel; a similar 
calculation is made for the cities of 25,000 inhabitants or more; 
and the sum of the north moments and the sum of the south 
moments are ascertained. The center moves north or south, and 
east or west, of the assumed parallel and meridian, depending 
upon which product is in excess. The difference between the 
north and south sums (moments or products), divided by the 
total population of the country, gives the number of degrees 
that the center is north or south of the assumed parallel, while 
the difference between the east and west sums (moments or 
products), divided by the total population of the country, gives 
the number of miles that the center is east or west of the as- 
sumed meridian. The degrees of latitude so obtained are re- 
duced to miles and the number of miles to degrees, these results 
being the distance north or south, east or west, of the assumed 
parallel and meridian which, in this instance, were the parallel 
of 39° north latitude and the meridian of 86° west longitude.” 

Data from each decennial census show that the center of 
population has moved westward near the 39° parallel of latitude 
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TABLE I. Locations OF CENTERS OF POPULATION, 1790-1940 2 








Year North Latitude West Longitude Approximate Location 

1790 39 16) «630 7% 2 2 23 miles east of Baltimore, Maryland 

1800 39 = «16 6 76 56 30 18 miles west of Baltimore, Maryland 

1810 39 11 30 7. 6| 6S 12 40 miles northwest by west of Washington, 
D.C. in Virginia 

1820 39 5 42 78 33 0 16 miles east of Morefield, West Virginia 

1830 38 8657 54 79 16 54 19 miles west-southwest of Morefield, West 
Virginia 

1840 39 2 0 80 18 0 16 miles south of Clarksburg, West Virginia 

1850 38 «59 0 81 19 0 23 miles southeast of Parkersburg, West Vir- 
ginia 

1860 39 0 24 82 48 48 20 miles south by east of Chillicothe, Ohio 

1870 39 =12 0 83 35 42 48 miles east by north of Cincinnati, Ohio 

1880 39 4 s 84 39 40 8 miles west by south of Cincinnati, Ohio (in 
Kentucky) 

1890 39 11 56 85 32 53 20 miles east of Columbus, Indiana 

1900 39 9 36 85 48 54 6 miles southeast of Columbus, Indiana 

1910 39 10 12 86 32 20 In the city of Bloomington, Indiana 

1920 39 10 21 86 43 15 8 miles south-southeast of Spencer, Owen 
County, Indiana 

1930 39 3. 45 87 8 6 3 miles northeast of Linton, Greene County, 
Indiana 

1940 38 56 54 | a ae 2 miles southeast by east of Carlisle, Haddon 


township, Sullivan County, Indiana 





CENTERS OF POPULATION 1790-1940 
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with only a slight deviation north and south. The total west- 
ward movement of the population centers from 1790 to 1940, 
a period of 150 years, has been 602 miles. The greatest move- 
ment during the fifteen decades was between 1850 and 1860 


’ 


* “Center of Population of the United States,” op. cit. 
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when the center moved 80.6 miles westward. The least change 
was between 1910 and 1920 when the center moved only 9.8 to 
the west. The center was farthest north in 1790 and farthest 
south in 1940, both extremes represented by the first and last 
decennial reports. The north and south range is only 22.5 miles. 
These shifts in the location of the center of population can be 
better visualized by the map on the opposite page. 

The greatest shift in population, between 1850 and 1860, was 
due to our historic Westward Movement and all its implications. 
It is significant that the center during this decade straddled 
the Ohio River which joins the Mississippi, our greatest river 
waterway system. The trading posts and water traffic of Michi- 
gan pointed north. Missouri and its rich soil attracted thousands 
of planters from the South. Fur traders and hunters, miners, and 
forest men headed northwest to exploit Wisconsin, Iowa, Minne- 
sota and then on to Oregon. The valleys of the Mississippi and 
Arkansas Rivers were invaded by cotton and tobacco planters. 
Thousands were attracted to the unbelievable empire of Texas. 
In 1847, Brigham Young found a home for his people in Utah 
and after that, thousands of his followers went westward to join 
the Mormons. 

The most influential event to cause the center of population to 
shift rapidly westward was the discovery of gold in the Sacra- 
mento Valley. It has been estimated that within two years after 
the discovery, nearly one hundred thousand persons lived in 
California and by 1860 over three hundred and fifty thousand 
were seeking their fortunes in the golden West. 

Paralleling these vast shifts in population were the improve- 
ments in transportation, the better and expanded overland 
trails, the pony express, the surge of water traffic on the rivers 
and on the Great Lakes, the extension of canals, and the ex- 
pansion of railroads. Railroad mileage during this decade in- 
creased about 86 per cent, in terms of dollars and cents. All 
these factors and others explain why the star for the center of 
population for 1860 is so far to the west of the star for 1850 on 
our map! 

Between 1910 and 1920 was the least change in the center 
primarily because of the stabilizing legislation and concerted 
attention to foreign trade and foreign political implications. In 
1913 the Underwood Tariff Act was passed which created twelve 
federal reserve banks which could issue federal reserve money. 
Later the Farm Loan Act of 1916 was passed and over twenty 








432 SCHOOL SCIENCE AND MATHEMATICS 


million dollars were lent to farmers which promoted a feeling of 
security and stabilization. 

Besides these events there were important political develop- 
ments. Independence of the Philippines was urged as well as 
self-government for Porto Rico. America strengthened its 
Caribbean influence especially in Haiti and San Domingo and 
through the purchase of St. Croix, St. Thomas, and St. John, 
and other small islands. Following these events was the uprising 
in Mexico and the invasion of Vera Cruz and soon after, World 
War I. All these events and others tend to explain the small 
shift in population during this decade in contrast to the greatest 
shift sixty years before. 

How future events will shift the center of population is any- 
body’s guess. At present it seems logical to suppose that the 
shift will be little since the emphasis is again on foreign affairs 
with restrictions on travel and transportation within the coun- 
try. One guess is as good as another but on the basis of past 
events and foresight it appears as if the center of population will 
say “Goodby” to Indiana and “Hello” to Illinois when 1950 
arrives. 


MANY TASKS OF “MASTER GLAND” IN BODY’S 
MANAGEMENT 


New discoveries in the field of gland control of the body’s functions were 
described in a lecture at Louisiana State University by Prof. Herbert M. 
Evans of the University of California. The lecture was given under the 
auspices of the Society of the Sigma Xi, national honor society for the 
promotion of scientific research. 

The particular subject which claimed Prof. Evans’ attention was the 
anterior lobe of the pituitary bland and its secretions. The pituitary is a 
small body located within the skull, just under the brain. Its influences, 
however, reach throughout the body, and are so numerous and so impor- 
tant that the pituitary is sometimes called the ‘master gland.” 

One pituitary substance which the speaker discussed is a secretion that 
controls body growth. It is suspected that this so-called growth hormone 
may in reality be two hormones. Animals deprived of growth hormone in- 
variably make less efficient use of food in body-building than to those re- 
ceiving normal amounts of the substance. 

Another pituitary hormone is active in promoting the production of 
milk, cooperating in this function with other hormones produced elsewhere 
in the body, especially in the female sex glands. “It may turn out,”’ Prof. 
Evans said, “to be a new and valuable drug in preventing the rare disorder 
known as habitual abortion shown by otherwise healthy women.” 

A third hormone produced by this same small gland, and quite recently 
discovered, plays a very important part in the activities of the pancreas, 
which in turn control the efficiency of food utilization when normal, and 
result in diabetes when deficient. 














INCENDIARIES 


DANIEL R. APPLETON 
Brattleboro High School, Brattleboro, Vermont 


Shrill blasts from an air-raid siren shatter the evening quiet in 
Anytown. People on the streets, startled out of their accustomed 
feeling of security, hurry to reach their homes or else seek what- 
ever shelter is available. A few minutes after the warning signal, 
incendiaries, dropped from a squadron of enemy bombers, begin 
to rain down upon the town. Unbelievably furious fires start up 
at random, in attics, on roofs, in gas stations, in cars, and force 
each householder to become his own fireman while the municipal 
fire department battles to save vital health and communications 
centers. Morning comes to find those who were unprepared bit- 
terly surveying the smoking ashes of what once had been their 
homes. 

The Civil Defense Board seeks to protect the community 
against such tragedies by instructing citizens in methods of con- 
trolling the incendiary bombs now used on civilian as well as 
military objectives. To this end, the services of all persons quali- 
fied to give such instruction are enlisted, and the groups first 
trained by them serve as a nucleus for the training of others until 
eventually all citizens have been trained. The Board may be 
somewhat handicapped in carrying out the program of instruc- 
tion if suitable training places are not immediately available. 
One such place, ideal for the purpose, is the high school chemis- 
try laboratory which is designed for work involving the use of 
fire and the production of gases as in the burning of incendiaries. 
The Board moreover may wish to make use of the training and 
skill of the chemistry instructor in supervising incendiary bomb 
control demonstrations in the laboratory. 

The following suggestions are offered for the use of teachers 
and others engaged in incendiary bomb control instruction; 
while they are planned for laboratory use they may easily be 
adapted for use in any situation. The suggestions include a defi- 
nition of the term incendiary, a summary of the uses of incen- 
diaries, a discussion of each type correlated with a laboratory 
demonstration and the conclusions to be drawn. 

Incendiaries are devices used to start fires; they are prepared 
from any material or combination of materials capable of pro- 
ducing great heat and thereby causing combustion or burning. 

The chief uses of incendiaries are to harass an enemy by 
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causing destruction of civilian property and public utilities, 
and, to disrupt civilian production for military purposes. In 
addition, they are intended to lower civilian morale, but any 
alert, well-organized community can quickly minimize the ef- 
fects of an incendiary bomb raid. 

Incendiaries may be classed into a number of types, the most 
important being the following: 


I. Water Reaction 
II. Air Reaction 
IIT. Scatter 
IV. Electron 


I. THE WATER REACTION INCENDIARIES 

The water reaction incendiaries, as their name implies, re- 
quire water to secure maximum effectiveness. Two metallic ele- 
ments, sodium and potassium, that are light in weight, lustrous, 
silvery in appearance, produce hot flames and spatter molten 
material when spattered with water. Both of these metals pro- 
duce inflammable Hydrogen gas in combination with water, and 
in a confined space, this may represent an added hazard. At pres- 
ent these elements are used to heighten the effects of the Type 
III or scatter bombs, but may be used alone at any time. 

The properties of sodium may easily be demonstrated in the 
laboratory by using a piece of the metal, approximately the size 
of a lima bean, in contact with water. The metal is placed in a 
sodium spoon and the spoon then dipped into a pail of water 
which causes the sodium to take fire and burn with an intense 
yellow flame. The flame may be extinguished by dipping the 
spoon in sand and holding for a moment. The properties of 
potassium may be shown in the same manner, the potassium 
flame being violet in color. 

A second demonstration, showing the explosive properties of 
the hydrogen gas set free from water by these metals, may be 
carried out by placing a piece of sodium in a metal dish contain- 
ing water and quickly covering the dish with a heavy cloth. The 
sodium will react with the water and produce a flame which will 
be followed by a loud explosion of the gas. 

The conclusions to be drawn are that sodium and potassium, 
identified by means of their yellow and violet colors respectively, 
must never be treated with water because they are not effective 
unless water is poured on them. Control measures require the 
use of sand. 
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II. THe Atk REACTION INCENDIARIES 


These incendiaries make use of substances which take fire in 
the air and burn with a non-explosive flame. Phosphorus, an 
active, yellow-tinted metal, is ideal for this purpose since it will 
take fire in the air, and, from the heat of the human body. This 
element is doubly dangerous because it produces slow-healing 
flesh burns and bone cancer, and its poisonous white vapor is 
toxic to the lungs. 

In warfare phosphorus is used in two ways, as a “Calling- 
card,’ and as the charge of a bomb. The “Calling-card” is an 
ingenious device, first used by the British in this war, but long 
known in the laboratory. It consists, in modern dress, of a card 
or sheet of absorbent paper attached to a sheet of nitrocellulose, 
the whole being soaked in a mixture of phosphorus in carbon 
disulfide. A card made in this manner will not ignite if kept from 
the air, but when exposed will take fire spontaneously. Prepared 
to ignite in about four hours, the time to reach German soil from 
English airdromes, thousands of these cards were dropped on 
German forests and fields during the dry season. Hundreds of 
fires resulted, and the British were more than pleased when 
German civilians began to take them home as souvenirs. So 
many house fires resulted that an extremely heavy penalty was 
levied for the possession of one of these cards. 

The phosphorous bomb employs a quantity of this element 
dissolved in carbon disulfide, plus some coal oil. Weighing 
about ten pounds these bombs explode on contact and scatter 
the surroundings with phosphorus. Both sand and water will 
extinguish the flames, but unless all the phosphorus is con- 
sumed the flame will return when the water has dried off. Where 
possible, phosphorus should be allowed to burn out entirely. 

The ‘‘Calling-card” demonstration may be carried out in a 
very practical manner by the use of a wash-tub or similar con- 
tainer as shown in the diagram on the following page. 

Part one (1) of the diagram shows a “Calling-card” prepared 
by pouring a solution of phosphorus in carbon disulfide on 
filter paper or towelling to which is clipped used photographic 
film. The bottom of the tub is covered with sand, and the tub 
itself is slightly tilted for greater visibility. A touch of grim real- 
ity can be added by placing dry pine branches in the bottom of 
the tub and counting the number of seconds before they are in 
full blaze. Residents of New England and other heavily wooded 
areas cannot help but be impressed by the speed of the reaction 








436 SCHOOL SCIENCE AND MATHEMATICS 


and the implications for the safety of their own woodlands. 

A teaspoonful of red phosphorus provides the cloud of 
white vapor seen in part two (2) of the diagram. This vapor is 
relatively harmless but there is no doubt in the minds of the on- 
lookers about the irritating effects of phosphorous vapor. The 
reaction is brought about by filling the sodium spoon with the 
phosphorus and lighting it in a Bunsen burner flame. The 
spoon can be shaken and the effects of the scatter bomb shown 
very vividly as the burning phosphorus scatters over a wide 
area. 





Fie.A. 






CALLING 
CARD 


z. Saawrg BPoov 


ConTauning Keo PHosPraoUt 











The conclusions to be drawn concerning the use of phosphor- 
us are that the element may be used either as a “Calling-card,”’ 
especially where there are heavily wooded areas as in New Eng- 
land and elsewhere, or as a bomb. In either case the vapors as 
well as the solid material will be toxic to flesh and bone, and con- 
tact is to be avoided. The best control measures are those which 
permit the phosphorus to burn itself in a safe place; water is 
only a temporary measure because it evaporates and the fire re- 
curs. 

III. ScaTTER INCENDIARIES 


Scatter incendiaries use gasoline or crank case oil for their 
charge. These incendiaries explode on contact and scatter burn- 
ing material over a radius of 500 feet, and are now being used in 
increasing quantities. The container may be an oil drum of fifty 
gallon capacity or merely a metal barrel fitted with sufficient 
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fused explosive to fire the oil or gasoline. Phosphorus or sodium 
may be added and creates additional hazards for fire-fighters. 
The surest methods of control are to fight the smaller fires which 
start, and to attack the main blaze with as much sand as possi- 
ble. Chemical fire extinguishers, especially of the Pyrene type 
must not be used if phosphorus is present because of the danger 
of formation of phosgene gas which is highly toxic. 


IV. ELECTRON TYPE INCENDIARIES 


The Electron bomb derives its name from the magnesium 
alloy used by the Germans in this type of bomb. Well standard- 
ized, this incendiary is widely used because of its compactness, 
light weight, and ease of handling. Cylindrical in form, it is two 
inches in diameter and fourteen inches in length; iron flight 
vanes and a square nose are its other distinguishing character- 
istics. The case is made of magnesium alloy and encloses a hol- 
low chamber which is filled with Thermit, a mixture of iron 
oxide and aluminum. 

The light weight of the Electron bomb, two and two-tenths 
pounds, makes it uncontrollable in flight, and twenty are dropped 
at a time from a basket-like arrangement which scatters the 
bombs in a wide circle. This type of “‘sowing’”’ operation usually 
wastes about ninety bombs out of every hundred, but the an- 
noyance and damage produced is all out of proportion to the 
size of the incendiary that hits a target. The Electron bomb may 
or may not penetrate an object on striking, depending upon the 
thickness of the material encountered and the striking angle of 
the bomb. The ordinary wood, slate or composition roof offers 
no obstacle, nor does concrete up to a thickness of about three 
inches. On contact the Thermit is fired by the fuse mechanism 
and burns with an approximate temperature of about 5400 
degrees, causing portions of the magnesium case to spatter so 
violently that no one is safe within a radius of thirty feet. This 
reaction lasts for about fifty seconds, and is followed by the 
burning of the magnesium at the lower temperature of approxi- 
mately 2200 degrees, although this reaction lasts from fifteen to 
twenty minutes. 

Control measures are not used, during the first reaction period 
on the bomb itself, because of the shower of molten metal being 
given off. It is much wiser to concentrate on putting out the 
fires caused by the magnesium or to prevent their spread. Water 
in large quantities cannot be used on the bomb itself because it 
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is partially decomposed at such high temperatures and furnishes 
unwanted extra oxygen to the reaction. During the second re- 
action period the magnesium burns with a much lower tempera- 
ture than the Thermit and may be attacked with a fine spray of 
water. When water is furnished in spray form, the reaction rate 
is increased and the burning time cut down about two-thirds. 
During this time sand may be put on the bomb with a long- 
handled shovel and the temperature reduced enough to permit 
the bomb to be picked up on the shovel, placed in a bucket filled 
with sand and the whole removed to the outside. There is no 
question but that there is an element of danger in this proce- 
dure; it should be quite clear that the Electron bomb must never 
be approached during the first fifty seconds. Another factor that 
should suggest caution is that serious cases of gas gangrene are 
produced in wounds made by magnesium. 

The Thermit-Magnesium reaction may be demonstrated in a 
number of ways as shown in the following diagrams. 
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The first figure shows the burning of the Thermit-Magnesium 
combination in a sand crucible, a common laboratory practise. 
The one important difference is that the bottom of the crucible 
has been drilled to allow the molten iron to escape and to drop 
down into the sand in the safety box. The crucible is lined with 
paper to cover the holes in the bottom, and is then charged with 
an ounce of magnesium powder, two ounces of Thermit, a half- 
ounce of Thermit igniting powder, and a magnesium ribbon 
fuse. The fuse is ignited and a reaction which produces a brilliant 
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white, hot flame, follows. The magnesium then takes fire and 
burns with a lower flame. In the meantime, molten iron, set free 
by the heat, runs out of the bottom of the crucible and falls into 
the safety box. Control of this stage of burning as applied to an 
incendiary may be demonstrated by the use of a fine water 
spray. Sand may also be used to cool down the reaction tempera- 
ture. 

The second demonstration is designed for use on a table, and 
consists simply of two cake tins supported by laboratory stands 
and clamps. The upper pan contains the Thermit-Magnesium 
and the lower, sand; the bottom of the first pan having been 
punched to permit escape of molten iron as before. As a precau- 
tionary measure the floor about the table has been covered with 
sand. The fuse is ignited and the charge produces a brilliant 
white flame and the magnesium burns as before. A small amount 
of water poured down through the rubber hose will produce 
violent spattering and will serve to illustrate the effects of large 
amounts of water on the standard incendiary in this stage. This 
demonstration has one advantage in that it is visible over a large 
area. 

A third demonstration is that of the practise incendiary. The 
same amount of materials as used before may be wrapped in 
paper and placed in a number one or one and one-half tin can, 
ignited, and handled as if it were a standard incendiary. Two 
men can practise control methods with one of these bombs, and 
an entire company of auxiliary firemen can have actual expe- 
rience in fighting incendiaries for ten dollars or less. -The tin can 
may be punched with a number of holes to permit air to enter 
through the sides to speed up the reaction somewhat. The dia- 
grams follow on the next page. 

CONCLUSIONS 

1. Water Reaction incendiaries employing solely sodium and 
potassium, while still in the experimental stage, may be used on 
us at any time. They can be recognized by the yellow or violet 
flames. Both require water for full efficiency, and they therefore 
should be controlled only with sand. 

2. Air Reaction incendiaries make use of the element phos- 
phorus which takes fire spontaneously in air. Water will tem- 
porarily subdue phosphorus fires but they will recur when the 
water evaporates. The vapor is poisonous to all body tissues 
especially the bones and the lungs. Both “Calling-cards” and 
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bombs may be controlled with sand but, where possible, the 
phosphorus should be allowed to burn out or to be buried in 
the earth. 

3. The Scatter incendiaries are being used in increasing quan- 
tities. They consist of an oil drum loaded with gasoline and 
bearing a charge which explodes on contact scattering the ma- 
terial over a large area. Phosphorus or sodium may also be used 
but if either is present chemical fire extinguishers must not be 
used. 

4. From the standpoint of convenience the Electron bomb is 
the bomb most favored for use on American soil because of the 
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great numbers of wooden dwellings here. These bombs cannot 
be fought during the first fifty seconds because of the danger 
from molten magnesium which produces terrible burns. The 
bomb, after the first reaction period, may be either sprayed with 
water to speed up the burning time, or piled with sand to lower 
the temperature of the reaction. Using a long handled shovel the 
cooling bomb may be put into a bucket half-filled with sand and 
the whole removed to the outside where it can burn out. Water 
must never be used in quantity during either stage because the 
high temperatures cause a partial breakdown and furnish un- 
wanted oxygen to further the reaction. 




















SCHOOL SPONSORED GARDENS AS A PROJECT 
IN CREATIVE SCIENCE 


Cora D. MITCHELL 
Teacher of the Fifth Grade, Arnold School, Chicago, Illinois 
Epitor’s NOTE. The author of this article has received state-wide recog- 
nition for her success with her elementary-school garden club. Many of the 


children in the author’s classes live in underprivileged districts where small 
patches of land must be used to the fullest extent if gardens are to be suc- 


ARNOLD SCHOOL | ARNOLD SCHOOL 
PUPILS EXPAND | PUPILS._ EXHIBIT 
GARDEN PROJECT) © GARDEN TALENTS 


260 Try Hand at Growing Inspire Neighborhood to 
Flowers, Vegetables Improve Appearance 





Small plots of ground and cheese Good gardens are making good 
boxes have taken on a new impor- | neighbors in the Arnold school com- 


cessful. Last year there were over 250 children in Cora Mitchell’s garden 
club. In this article she explains how the club is organized, and functions 
and she includes factual information about gardening. The author invites 
teachers who are interested in further details to communicate with her. 


As educators we are confronted with the problem of how best 
to direct our skill, in these distracting days, to the furtherance of 
victory both politically and in the lives of our young. The ideals 
and morale of children must be safeguarded now so they may 
mature and carry on the building of that world which we have 
promised but failed to achieve. 

With the current emphasis on ‘‘War Gardens” and “Victory 
Gardens” in the popular press, many schools will feel the urge to 
join this movement. In rural communities this will not present 
much of a problem except for a working plan of inauguration 
and organization. In urban centers, like ours, however such an 
enterprise seems impracticable if not impossible. It is in the hope 
that inspiration and encouragement may come to teachers in 
both the above areas that we relate how our garden club, like 
topsy, “just grew.” 

The garden project started when the teacher brought a few 
bulbs as a class lesson. They were set and put away to force with 


441 








442 SCHOOL SCIENCE AND MATHEMATICS 


the customary procedure. A child suggested that a collection be 
taken to buy more bulbs and that all who contributed might 
become members of a room garden club. Twenty children re- 
sponded and “Topsy,” our garden club, came into being. By the 
time the bulbs bloomed, after having been watched and watered 
and development noted periodically, the children became deeply 
interested in the growth of plants. 

Some seed catalogs! came at about this time. The children 
were thrilled and took turns reading them. Children from other 
rooms heard of them and began coming to ask if they too might 
“get seed books.’”’ So twelve hundred additional catalogs were 
requested and distributed throughout the school. This seed com- 
pany” gives large American flags and bronze medals to schools 
as bonuses on orders. These can be used as prizes. Their plan is 
simple to operate. Each child receives an individual order blank 
in his own booklet. The orders are placed in a special room en- 
velope. The money and orders are then collected by rooms, the 
seed order committee of the club doing this work. The room to- 
tals are then added by the club treasurer and his helpers. The 
orders and money are sent to the company. The filled orders 
return to the school in one large package containing separate 
packages for each room. Individual orders are in separate con- 
tainers within the room package, and each container gives full 
information about planting. 


OUR PLAN OF ORGANIZATION 


1. Members. Those who purchase seeds through the school, from the 
Children’s Flower Mission,! are members of our school garden club. 
2. Aims. To promote good citizenship, neighborliness, appreciation of 
beauty and an understanding of growing plants. 
To keep children off the streets and give them wholesome activity. 
To encourage gardening as a hobby. 
To encourage gardening for victory and morale. 
3. Motto. “Good gardens make good neighbors.’ 
4. Fundamental Principles. The organization is not for profit. There are 
no dues and no profits made from the sale of seeds. The sponsors believe 
that the garden activities should be kept simple, spontaneous and bean 
end in themselves. We feel that when such a project is put over by high pres- 
sure methods or used as a means of commercial gain either by the school 
or the organization itself, its spirit and contribution to the life of the child 
is greatly impaired if not entirely lost. 
5. Organization. Each room in the school has on the Garden Club Board 
a member who serves for the current semester. The president, vice-presi- 
dent, secretary, and treasurer serve for one year and are elected by this 
1 Penny Packet Seeds for Boys’ and Girls’ Gardens: The Children’s Flower Mission, 5700 Detroit Ave., 
Cleveland, Ohio. 
2 Ibid. 
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Board. The heads of temporary and permanent committees are chosen by 
this group. There are standing committees for posters, catalogs, seed orders, 
and exhibit and the garden show. The name of each child who buys seeds 
in the spring appears on his own order blank. The names are then copied 
by older pupils and are kept on file as a club roster until the new campaign 
the following spring. Only club members may enter exhibits at the fall 
Garden Show. The committees check entrants by the club roster. 

6. Prizes. Large American flags and bronze medals and ribbons are 
prizes. They are awarded after the autumn exhibit for the largest total of 
points. Ribbons are given for each first, second, third, and honorable men- 
tion, in each class of the exhibits. Ribbons are also awarded for posters, 
compositions, unusual gardens and the best garden judged on the point 
system. 





Classes for exhibit Places 1st. 2nd. 3rd. Mention 
Points 
1. Zinnias 4 3 2 1 
2. Marigolds 4 3 2 1 
3. Four O’Clocks 4 3 2 1 
4. Asters 4 3 2 1 
5. Petunias 4 3 2 1 
6. Bouquets 5 4 3 2 
7. Displays of vegetables 5 4 3 2 
8. Container of growing plants 6 5 4 3 
9. Artistic arrangement of flowers 5 4 3 2 
10. Color arrangement of flowers 5 4 3 2 
11. Garden or unusual growing plants 7 6 5 4 
12. Composition on gardening under 
difficulties 7 6 5 4 
13. Poster for the seed campaign 5 4 3 2 
14. Gardens 6 5 4 3 


(The choice of classes was determined by the character of local soil, 
and by the idea that it is better to specialize for the quality of a few 
rather than for variety.) 


7. Special Features of The Garden Club Plan 
1. A garden club bulletin is maintained on the main floor. 
2. Two garden club assemblies are held each year: 
(1) In the Fall, when club awards are made. 
2) In the Spring, when new officers are installed and at which 
time we have some outstanding garden club authority as a 
speaker. 

3. Pictures are taken, both in black and white and in color of club 
activities and of garden sites before and after planting. These 
pictures are used on the bulletin board and are projected on a 
screen as a feature of our garden club assemblies. 

4. We encourage the growing of plants and flowers in school rooms the 

year-round. 

. This year we will encourage vegetables for vitality and victory. 


wn 


This plan was a gradual development clarified by two years of “trial” 
with but little “error.’”” The above guide was written because of many re- 
quests for a plan for a successful garden club organization. 
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THE SPRING GARDEN DRIVE 


The spring garden drive opens with an announcement on the 
main science bulletin board that, ‘The Annual Seed Sale Poster 
Contest is on! Pupils wishing to enter posters are to have them 
ready on a certain date.” The poster committee collects and dis- 
plays these posters in the main corridors where they remain for 
one week. Judges pin prize ribbons on the best posters. While 
the posters are on display the seed catalogs are distributed. 





Pupils displaying one of the prize posters bearing the club motto. 


The bulletin then proclaims that the seed sale campaign will 
be held the following week. Orders and money will be called for 
at the rooms on a certain day. The seeds are distributed just be- 
fore the spring recess. In the meantime illustrative bulletins are 
displayed suggesting ideas as to how and what to plant; flowers 
and vegetables that grow best in your locality, flowers that grow 
best in window boxes, and how to plan and plant your garden. 
Factual data and material applicable to your own area may be 
obtained from garden centers and from state and federal agri- 
cultural departments.’ 


3 (a) Write to State Agricultural School of Experimental Station for appropriate data for your part 
of the country. 
(b) Nature Magazine, February 1942, has a special insert providing detailed suggestions for growing 
eighteen kinds of food plants. See pp. 81-88. 
(c) Persons living in rural areas can get state-published material for use in 4H clubs through state 
agricultural colleges. 
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The accompanying zone map and zone chart for planting, 
reproduced from the Chicago Tribune for February 4, 1942, show 
the proper time for planting the common vegetables grown in 
the Central States. Seed catalogs, especially the ones distrib- 
uted at the school, also tell which flowers and vegetables grow 
tall and short. It is well to study the catalogs carefully before 
ordering seeds. It is not a good idea to order tall plants that will 
shut off the sunlight and moisture from the small plants and the 
garden should be planned so that large plants will not spoil the 
arrangement. Here are some other suggestions. 

Plant your garden according to the space you have. 

Big plants do not look well in a small space. 

Some plants need more sunshine than others. Most plants need five or 
six hours of sunshine every day. 

Some plants need rich soil while othets will grow in poor soil. Plan your 
garden according to the kind of soil you have. Bring a sample of soil to 
school. It is easy to have soil tested. 

Some plants, like people, do not get along well together, find out which 
plants will grow well together in your garden and why. 
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A zone map for planting. 


THE GARDEN SHOW 


The garden show is held the week following the opening of 
school in September. The judges, chosen from outside the school, 
attach the ribbons to the winning exhibits. When all is in readi- 
ness the pupils of the school form a continuous line, marching 
through the exhibit room, usually from one to two o’clock. The 
parents and school officials visit the show for the remainder of 
the day. 














446 SCHOOL SCIENCE AND MATHEMATICS 
ZONE CHART FOR PLANTING 

Crop— ZoneE D. ZONE E ZONE F. ZONE G. 
Beans, lima April 1-May 1 May 1-15 May 15-June 1 May 15—June 15 
Beans, snap March 1-15 Mar. 15—April 15 April 15-May 1 May 1-15 
Cabbage May 1-15 May 15-June 1 May 15—June 15 
Carrots Mar. 15~April 15 April 15-May 1 May 1-15 May 1-June 1 
Cauliflower Mar. 15—April 15 April 15—-May 1 May 1-15 May 1-June 1 
Celery Mar. 15—April 15 April 15-May 1 May 1-15 May 1-June 1 
Swiss chard Mar. 15—April 15 April 15-May 1 May 1-15 May 1-June 1 
Collard March 1-15 Mar. 15—April 15 April 15-May 1 May 1-15 
Corn, sweet April 1-May 1 April 15—-May 15 May 1-June 1 May 15—June 15 
Cucumber April 15-May 1 May 1-June 1 May 15-June 15 June 1-15 
Eggplant April 15-May 1 May 1-June 1 May 15—June 15 June 1-15 
Kale March 1-15 Mar. 15—April 15 April 15-May 1 May 1-15 
Kohlrabi Mar. 15—April 1 April 1-May 1 May 1-15 May 15-June 1 
Lettuce, head Mar. 15—April 15 April 1-May 1 May 1-15 May 15-June 1 
Lettuce, leaf March 1-15 Mar. 15—April 15 April 15-May 1 May 1-15 
Melons April 15-May 1 May i-—June June 1-15 June 1-15 
Okra April 15-May 1 May 1-15 June 1-15 June 1-15 
Onion sets March 1-15 Mar. 15—April 15 April 1-May 1 May 1-15 
Parsley Mar. 15—April 1 April 1-May 1 May 1-15 May 15—June 1 
Parsnips Mar. 15—April 1 April 1-May 1 May 1-15 May 15—June 1 
Peas, smooth March 1-15 Mar. 15~—April 15 April 15-May 1 May 1-June 1 
Peas, wrinkled Mar. 15—April 1 April 1-May 1 May 1-15 May 15-June 1 
Peppers April 15-May 1 May i1-June 1 June 1-15 June 15-30 
Radishes March 1-15 Mar. 15~April 15 April 15-May 1 May 1-15 
Salsify Mar. 15—April 15 April 15-May 1 May 1-15 May 15-June 1 
Spinach Mar. 15—April 15 April iS-May 1 May 1-15 May 15-June 1 
Squash April 15-May 1 May i1-June 1 June 1-15 June 15-30 
Tomato April 15—-May 1 May 1-June 1 May 15—June 15 June 1-15 
Turnip March 1-15 May 1-15 


Mar. 15—April 15 


April 15-May 1 


When the total number of pupil points are scored for each 
entrant the gardens of the twelve ranking highest are visited by 
the committee and sponsor. This follows in the next few days. 

The human interest and social living which spring from this 
garden visiting is the “‘blessed event” in the whole gardening 
episode, especially in a community like ours where little means 
much and where beauty, hope, and joy in living are rare. Even 
people who have no children come out on their stairs and porches 
saying, ““Don’t you want to look at our garden too!” 

One little second grade boy proudly led the group down a 
alley, across a barren back lot and up four flights of wooden 
stairs, that tottered to the tread of twelve pairs of little feet. 
There at the top was his garden. It was made of cheese boxes, 
home-made wooden boxes, and cans all full of flowers and plants. 
Two eager old faces appeared from behind other flower boxes on 
a near-by porch. The old lady beckoned. The teacher asked the 
boy if these people had school children. ‘‘No,” he replied, “but 
we trade plants and seeds with ‘em.” So the group went on 





eS ———— 


ee 





SCHOOL SPONSORED GARDENS 447 


one flight and over. When the teacher spoke to these neighbors 
about their flowers the adults gesticulated, saying ‘‘No English,” 
but indicated the children and then the flowers as if to say that 
the youngsters had inspired the planting. Seeds had been the 
ambassadors of good will and neighborliness and a link as well 
between the school and the community. 

Next we visited a Swedish family that lived in the basement 
of a large made-over building. They had planted the parkway, 





The “‘roof garden” of one child, the “‘flower baskets” of another family, 
and a back yard garden plot. 


about three by ten feet and about the same area in a back yard, 
to many fine flowers. The mother said that twenty children 
lived in the building and that it was a real struggle to keep the 
flowers blooming, but that it was worth while because it did her 
boy so much good. She directed us to the home of a German-born 
neighbor, saying, ““You must surely go there, they have a lovely 
garden and they are expecting you.” This neighbor was watch- 
ing from behind a partly closed door and came out all smiles at 
our approach. With the help of her two boys, she had utilized 
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every available inch of space in the little earth left in front and 
behind another old building where an old barn had been made 
into a dwelling. This woman volunteered that her Swedish 
neighbor, ‘‘was such a good neighbor” and ‘‘we didn’t even 
know each other until our kids got to making gardens for the 
school.” 

The inspectors went to see the garden of a little Italian girl in 
the third grade. She had grown only tomatoes in her garden, 
about six square feet of them in what was once a junk pile. How 
they managed to grow in the dusty trampled corner assigned to 
them is a miracle, but they were laden with fruit. This child had 
received no help from her family. However, the next year a 
painted fence was put up by the family. They must have given 
the child some aid for flowers bloomed there as well as vegetables 
and a larger area was cleared of rubbish for tillage. 

The attic garden of a Greek girl in the seventh grade showed 
the most ingenuity and family cooperation plus the hardest ef- 
fort under extenuating circumstances. The garden was to her an 
achievement in character as well for she had been addicted to 
temper tantrums both at school and at home. Nothing had 
availed against them until she took up gardening. Her home was 
on the first floor of a small building in the rear of a larger one. 
There was no possible place for plants on the ground. So her 
father rigged up a railing and a lot of boxes on a shelf which he 
built at the top of the attic stairs outside the home. He brought 
the soil in bags, a little each day, from the project where he 
worked some miles away. This was carried up three flights of 
narrow steep stairs. The water had been transported up here all 
summer long by Garcia and her small brother. The flowers and 
mint now growing high up over an alley on their balcony were 
a sight to gladden the soul. There they were, a living monu- 
ment to love and care, character and family solidarity. The 
mother said, with tears in her eyes “‘I never knew a garden could 
change a girl so; I cannot thank the school enough for this.” 

John, third floor back, converted his porch into a conserva- 
tory. Tomatoes in tubs, beans climbing on strings, and hardy 
flowers even planted in the reversed lid of a garbage can. His 
mother came out, saying “‘I am ashamed you should see such a 
place. I can’t even get out on the porch anymore for my son’s 
plants; but I don’t really mind, for now he’s off the streets, al- 
ways here nursing his precious plants.” 

The elasticity in the adaptation and scope, time, plan, ex- 
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pense, space, and knowledge should make gardening activities 
easy and practicable to teachers in any environment. Lack of 
specific knowledge should not be a handicap for garden informa- 
tion is within easy and inexpensive reach of all. The growing of 
even one small packet of seed gives the child a part in creation, 
and the teacher who encourages him contributes vitally to vic- 
tory, beauty and life. 


REFERENCES 


The following are a few inexpensive books and free materials 

which will give practical aid for children’s gardening. 

Copeland, William, Hardy Plants You Should Grow, Whitman 
Publishing Co., Racine Wis. 10¢ 

King, Julius, Annuals You Should Grow, Whitman Publishing 
Co., Racine, Wis. 10¢ 

Grolier Society, The Book of Plant Life, Rand McNally & Co., 
Chicago, Ill. 10¢ 

Parker, Bertha Morris, The Garden and Its Friends—Basic 
Science and Education Series. Rowe, Peterson & Co., 
Evanston, Ill. 28¢ 

Victory Gardens for Boys and Girls and Penny Packet Seeds for 
Boys’ and Girls’ Gardens. The Children’s Flower Mission, 
5700 Detroit Ave., Cleveland, Ohio. 


BEST WAVELENGTH FOR SHORT-WAVE RADIO 


Automatic recordings of electrical conditions in the upper atmosphere 
have made it possible to predict with accuracy the best frequency (or wave- 
length) to use in short-wave radio communication between given points, 
for a given season of the year and a given time of day. This announcement 
was made by Dr. T. R. Gilliland at a meeting of the Washington Academy 
of Sciences. 

The automatic multi-frequency recorder is a development of the tech- 
nique used by Dr. Gregory Breit and Dr. M. A. Tuve in the United States 
and Prof. E. V. Appleton in England about 16 years ago to investigate the 
ionosphere or electrically conducting layers of the upper atmosphere. 
Their method was to send up short pulses of high-frequency waves of dif- 
ferent wavelengths and measure the echo time or time for the waves to go 
up and back. 

These layers change greatly from day to night and from summer to 
winter and according to the number of sunspots on the sun, and greatly 
affect short-wave communication. 

Automatic recordings have now been made in several parts of the world 
for almost one complete sunspot cycle of 11 years. It is these recordings 
that now make it possible to specify the best wavelength to use under any 
particular circumstances. 








TRENDS IN SCIENCE TEACHING 


IrA C. DAvIs 
University of Wisconsin, Madison, Wisconsin 


A trend means a tendency. A trend may be desirable or unde- 
sirable. You may agree with some trends and disagree with 
others. Any movement or program in which there is a genuine 
desire for change is a trend. Any program promoted by propa- 
ganda and high pressure salesmanship or advertising is not a 
trend. It is a venture. Any trend to be worthy of discussion 
should have continued for some length of time. It should have 
received general recognition as a movement. It should be grow- 
ing. Once a movement is on the decline, I prefer not to consider 
it a trend. 

General educational purposes and objectives have undergone 
many changes. The same situation is true in science education. 
Changes in purposes and objectives go hand in hand with 
changes in our ways of living. Probably the most significant 
trend in science education is the change in objectives. Past in- 
vestigations indicate that information or knowledge was the 
most important objective. This was followed by.interests, scien- 
tific attitudes, methods and skills. Today knowledge is seldom 
listed as most important. There is almost unanimous agreement 
that teaching pupils how to use the scientific method is most im- 
portant. This is followed by scientific attitudes and then knowl- 
edge. We must admit there is a great deal of difference between 
what teachers say they should do and what they are doing. 

At first thought you may not think that this change in ob- 
jectives is significant. But this change in point of view is slowly 
changing our methods of teaching and the selection of content. 
It is changiitg our textbooks, our reference material, our labora- 
tory exercises and our whole point of view in attacking problems. 

Now we are going one step further by stating objectives in the 
form of desirable functional outcomes or in terms of children’s 
needs. And that means we will be directing our science teaching 
more and more toward the acquisition of these outcomes. This 
change will still further influence our methods of teaching. These 
outcomes will begin to function when they influence the ways 
boys and girls live and do things. This shift in emphasis on ob- 
jectives can be summarized by saying that we will not teach 
subject matter just for the sake of subject matter, but rather 
teach boys and girls through the medium of science subject 
matter. 
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The second most significant trend in science teaching is an 
outgrowth of our change in objectives. It is the desire on the 
part of many teachers to place more emphasis on the social im- 
plications brought about by scientific discoveries and inven- 
tions. These teachers feel science instruction should help to give 
boys and girls a better understanding of these social problems. 
New units or courses in health, safety, conservation, sex instruc- 
tion, consumer science, and the frank and open discussion of 
many controversial issues in classes is evidence that many 
science teachers are meeting these problems more realistically 
than ever before. Furthermore, boys and girls and many parents 
are demanding that we do more of it. I know some science teach- 
ers throw up their hands in horror when they hear of these dis- 
cussions of controversial issues. Is the desire for fact and truth 
good science or poor science? Is the desire to solve problems on 
the basis of fact good science or poor science? Will any one deny 
that the search for truth is a desirable scientific attitude? Are we 
attempting to solve these controversial issues on the basis of 
fact or on the ‘‘taboos” which have been built up to conceal the 
facts? This second trend is further evidence that science is 
“growing up.”’ It is everlastingly searching for the truth. 

The third most significant trend is a development or out- 
growth of the first two trends. It is the more careful selection 
and evaluation of what we are teaching, that is, subject matter. 
What is happening to subject matter is worrying many teachers. 
There is nothing new in this situation. Our total quantity of 
science subject matter is increasing at an enormous rate. Nearly 
half of all the books copyrighted in 1940 were books dealing 
with some area of science. It is impossible to teach our pupils 
any large portion of this total. This third trend is simply a re- 
organization of all of our school curricula. Science is in the same 
situation as other subjects. Probably this trend may be made 
more understandable by stating a few questions. 

(1) How would you plan a science program when you knew 
pupils could learn relatively only a small part of all that could 
be learned? If they learned this relatively small part, they would 
have learned more than boys and girls had ever learned before. 

(2) How would you select out of this total the content which 
is most useful to pupils, and how would you decide what is most 
useful? 

(3) Would you be willing to admit at the outset that possibly 
just as good results could be secured by beginning with the prob- 
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lems or needs of pupils and then selecting the content which 
would be needed for the understanding of these problems or 
needs? If you are ready to give the answer to these questions, 
then you are in a position to begin the reorganization of our 
science program. In making this reorganization, you should not 
forget that in the past pupils in the four-year senior high school 
have, on the average, had less than two years of science. 

This shift in emphasis from subject matter to the child has 
been in progress for the past fifty years. This shift has kept pace 
with the percentage of graduates of secondary schools who 
entered college. In 1890, science was taught in high school to 
prepare pupils for college. All of the emphasis was on subject 
matter. Practically all of the graduates entered college. 

Then came subject matter for the mental discipline it offered. 

Then, when more pupils entered high school and a smaller 
percentage entered college, subject matter with applications 
became important. 

In 1930 the general slogan seemed to be that every boy and 
girl is entitled to a good high school edication. All subjects must 
contribute to that education. In the 31st Yearbook of the Na- 
tional Society for the Study of Education, principles and gen- 
eralizations were set up as our goals. A knowledge of these broad 
generalizations and principles was needed if boys and girls were 
to understand the world in which they lived. Emphasis was also 
placed on scientific methods and attitudes and thinking. 

In the Progressive Education report, ‘Science in General 
Education,”’ the child determines what is to be taught. Here you 
have the child-centered school—not the subject matter school. 
Where will this trend end? Will we finally settle down to a mid- 
dle of the road position? Must we begin with life problems and 
search out the subject matter that is most useful, or shall we 
begin with subject matter and make it function in helping pupils 
solve their problems and meet their needs? 

The fourth trend is the change in the kind of science being 
taught in the elementary school and to some extent in the junior 
high school. The tendency is toward teaching science as one 
complete area and not as specialized areas. There is an increas- 
ing tendency to base this science on the experiences and activi- 
ties of children rather than the printed page. Many schools are 
providing a continuous science program in all of the grades of 
the elementary school and the junior high school. This change in 
science in the elementary school and junior high school is slowly 
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changing the science program in the senior high school. This is 
evident in the attempt to organize three-year sequential pro- 
grams. The organization of other new courses, such as physical 
science, senior science, descriptive science, and applied science, 
is evidence that the attempt to break down the narrow. depart- 
mentalization of subject matter is expanding into the senior 
high school. 

The rapid growth in enrollment in the secondary schools has 
produced many changes, but I am not certain they should be 
called trends. Can we say that the increase in the teacher’s load 
of more and larger classes is a trend or is it a necessity? Possibly 
I should say administrative convenience. I do not believe any 
one will say that this increased load has improved teaching. 
Can we say that larger classes and smaller budgets are the main 
causes of the increased emphasis on the demonstration method 
of teaching, or had teachers previously come to believe the dem- 
onstration method was a better way of teaching? The increased 
use of demonstration teaching is slowly bringing about changes 
in our laboratory procedures. More emphasis is being placed on 
teaching pupils how to solve problems by the use of the scien- 
tific method and less emphasis on the acquisition of information. 
This is more a reversion to the original laboratory methods than 
it is a trend. 

Can we say that the increased enrollment in our schools with 
an assumed lowering of the average intelligence has lowered our 
standards? The meager evidence available does not give’ any 
definite proof for such a statement. Rather, the evidence seems 
to show that the average scores on tests now is as high as it ever 
has been. Further evidence seems to indicate that the average 
boy or girl knows more science now than at any time in the past. 
However do not assume that all of this science is learned in 
school. 

There is a changing point of view in evaluation or testing. 
Many new types of tests are being used. The shift is from pure 
information items to questions which attempt to get at out- 
comes, applications, understandings, appreciations, attitudes, 
and methods. The movement has not continued long enough to 
be considered a trend but it has possibilities which science teach- 
ers should not ignore. 

In working with the National Committee on Science Teach- 
ing for the past three years, and in which hundreds of teachers 
have taken active part, I have come to feel that science teachers 
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are ready and eager to work together to solve many perplexing 
problems in science teaching. They are more than willing to con- 
sider all of these trends and movements, and plan a science pro- 
gram that will really function in the everyday lives of boys and 
girls. Workshops, summer institutes, and two or three day con- 
ventions planned by science teachers is further evidence of this 
determination to follow through with the reorganization of the 
science program. 

When enough science teachers are convinced it is their task 
to plan the new science program, and really begin to do it, then 
we will have a new trend. If enough organizations or groups 
participate, we will be in position to consider some kind of a 
national organization in which all groups can work together. 
That is our greatest need now. Is it too much to expect that this 
will be the next trend? 





THE DETERMINATION OF TAXES 
IN THE COMMUNITY* 


MARIE W. SPERKS 
Farnsworth School, River Forest, Illinois 


INTRODUCTION 


The “Village of Newhope” which you see before you is a 
project of 68 homes which were constructed by the eighth grade 
pupils of the Farnsworth School, as an outgrowth of the ‘‘Scale 
Drawing” unit. It also serves as a basis and an incentive to 
the “Tax” unit, particularly the real estate tax. 

At the present time many attractive small homes are in the 
process of construction in ouf community. While studying the 
Scale Drawing unit we were able to get blueprints of these 
houses from the owners and real estate men. We studied these; 
many of the children actually inspected the homes. This led to 
discussions on ‘‘Houses We Like” and plans for houses. Each 
pupil brought to school a house plan which appealed to him, 
Better Homes and Gardens and other house magazines serving 
as reference. 

Four boys volunteered to act as subdividers and developers 
of a miniature suburban community. These boys drew a map 
of the village, dividing the alloted space into improved lots 

* A class demonstration before the Junior High School Group of the Central Association of Science 


and Mathematics Teachers, November 22, 1941. Ten boys and girls from the Farnsworth School 
presented the meeting of the Board of Trustees. 
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and providing for a school, church, town hall, and a forest 
preserve. The lots were then parcelled out to the pupils, “first 
come first served.” 

Our next problem was to adapt the floor plans chosen to the 
lots. After a period of experimenting with the making of floor 
plans to various scales, we chose }” equals 3’. In most instances 
this scale worked satisfactorily. 

Of course, we needed money to keep our village functioning. 
How shall we raise money? With taxes paid by the owners of 
property in the village. How much shall each owner pay? Who 
pays taxes on the school and church? These comments and 
many others arose when our village had to be financed. 


BOARD OF TRUSTEES 
VILLAGE OF NEWHOPE 


President—James Fairbairn 

Secretary—Lois Heise 

Clerk—John Corbett 

Sanitary Commissioner—Clifford Stettler 

Fire Commissioner—Roderick Urquhart 

Police Commissioner—Charles Swensen 

Street Commissioners—Patricia Bringas 

Jean Whitehead 

School Commissioner—Helen Falkenroth 

Re presentative—Patricia Listug 

Time: Monday evening. 

Place: Town Hall of Newhope. 

(The board of trustees have gathered together to discuss the 
budget for 1942) 

PRESIDENT: The meeting of the Board of Trustees in the Village 
of Newhope will please come to order. Will the Secretary 
please read the minutes of the previous meeting. 

SECRETARY: (reading) The last meeting was called to order at 
7:30 p.m. on Oct. 22, 1941. Various home owners appeared 
at this meeting complaining and requesting that the follow- 
ing items be attended to at once: 

1. A street cleaner must be employed and new brushes 
bought. 

2. The water must be purified and our sewage system re- 
paired. 

. Another teacher employed. 
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4. New books and school supplies must be purchased. 
5. The fire station must be repaired. 

A motion has been made by Mr. Corbett, the village clerk, 
and seconded by Miss Falkenroth that the 1942 appropriations 
for the various departments be decided upon at the November 
meeting. The meeting adjourned at 9: 30 o’clock. 

Pres.: You have heard the minutes. Are there any corrections? 
If not they stand as read. (pause) The minutes are approved. 
The purpose of today’s meeting is to provide improvements 

for our village but keep the budget down and not raise the tax 

rate too much. Will the representative of the Sanitary District 
please give his report? 

CHARLES: (sanitary district) Mr. President, the tax payers of 
this village have complained of impure water. In order to 
correct this, several of the main parts of the filtration plant 
will have to be replaced. The estimated cost is about $800. 
The tax payers also want the sewage system repaired. The 
heavy rains of last month have flooded our streets. The sewer 
repairs will also cost about $800. I am asking $1600 for my 
department plus $200 down payment on the new village in- 
cinerator which is arriving tomorrow. 

CLERK: I am making a record of your request. $1800 will be 
needed by the Sanitary District in 1942. 

Pres.: The Fire Commissioner will now make his report. 

FIRE Com.: Mr. President, the people of this village have com- 
plained about the fire protection. You have heard the secre- 
tary read in her minutes of last month that the home owners 
are displeased and demand some improvements in the fire 
department. I agree with the people of this village. Mr. 
Jameson, our fire chief, tells me he will need $1000 for engine 
repairs, besides an expense account of $200 for incidentals. 
Again, he and his two helpers have volunteered their services 
to the community as fire fighters without a salary. Mr. Cor- 
bett, I am asking for an appropriation of $1200. 

Pres.: Did you record that amount, Mr. Clerk? 

CLERK: Yes, Mr. President. $1200 for our fire department. 

Pres.: Let us now hear from the Police Commissioner. 

Po.tice Com.: Mr. President and fellow members of the Board 
of Trustees: The People of Newhope wish to have a more 
efficient police force and still keep the budget reasonable. I 
do not believe this can be done. In order to improve the 
police force we will need a new patrol car which will cost ap- 
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proximately $1000. We also need two motorcycles to patrol 
highways in the vicinity of the village because too many 
speed demons are going through our main street without 
slowing down. Another $1000 will buy these motorcycles 
which we need. I have two volunteer patrolmen at my dis- 
posal. 

Women: Another $1000, oh, no! 

Pres.: Ladies, quiet, please. Go right on Mr. Commissioner. 
Any more requests? 

Potice Com.: An additional $600 will be needed to keep the 
police station and court house in good condition. Mr. Clerk, 
put me down as requesting $2600. 

Pres.: Of course, Mr. Commissioner, you realize that the budget 
has to be approved by the entire board. 

Potice Com.: Yes, I know. 

Pres.: Miss Falkenroth, yeu as representative of the school 
board have the floor now. 

ScHOOL Com.: The school is in need of many improvements. 
The teacher we had last year resigned at the insistence of her 
doctor as she was suffering from overwork and poorly heated 
rooms. The new teacher we have hired for the coming year © 
asks a salary of $1200 and an assistant. The assistant is will- 
ing to start with $800. She will teach a half day session and 
help the regular teacher with remedial work. In order to 
give our children the benefit of a good education we will 
also need some more books and supplies. These will cost 
$150. The materials for other repairs such as varnish for 
marred desks, plaster, paint, new glass panes, etc., will use 
up another $150 of the taxpayers money. Mr. Jinks, the vil- 
lage carpenter has kindly promised to refinish the desks and 
see about the plastering without charging for the extra time. 
Two of the eighth grade boys have offered to take care of the 
furnace for a $1 a week. Their little salary will call for an 
$80 item on the budget. Mr. Clerk, may the school board 
get an appropriation of $2380? 

CLERK: Did you forget the coal to heat the school house, Miss 
Falkenroth? 

ScHOOL Com.: No, I’ve not forgotten the coal. But I did slip on 
telling you some good news. Mrs. Listug, the representative 
of the Newhope Ladies has promised to furnish all the coal 
for the school. We will not have to worry about that for one 
year at least. 
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ALL.: How wonderful! It’ll save the village quite a bit of money. 

SECRETARY: Mrs. Listug, will you kindly confirm this perfectly 
wonderful statement made by our school board member. 

Mrs. Listvuc: I will. As representative of the Ladies Aid Society 
I inform the village board that we are donating enough money 
to supply all coal needed by our school in the coming year. 
Our bunco parties have been very successful. 

Pres.: Thank you. And now, Miss Falkenroth, you are asking 
for $2380. Is that correct? 

ScHOOL Com.: That is correct. 

Pres.: The street commissioners! What are your needs? 

STREET Com.: We, the street commissioners are requesting four 
street cleaners at a monthly salary of $25 each. A survey re- 
cently made by us revealed that it will take four men to keep 
our streets clean and the garbage and refuse collected. New 
equipment and hauling charges ef all rubbish to the incinera- 
tor will require a sum of $1400. All in all we will need $2600. 

Pres.: Ladies and gentlemen: You have heard all of the re- 
ports. Mr. Secretary, are there any bills? 

Sec.: I have one bill from the County Highway Department 
for $100 and another one from the County Forest Preserve 
Board for $60. Will some one please make a motion to au- 
thorize the payment of these county assessments of $160? 

JEAN: I hereby make a motion to.authorize our secretary to 
pay the bills. 

Pat BrinGas: I second the motion. 

Pres.: All in favor say, “Aye.” 

ALL: Aye. 

Pres.: Opposed? (none) The motion is carried. 

Mr. Clerk, will you please add up the figures. 

CLERK: Budget for 1942: 





Sanitary District $1, 800 
Fire Dept. 1,200 
Police Dept. 2,600 
School Board 2,380 
Street Dept. 2 ,600 
County Assessments 160 
$10, 740 


CLERK: The total amount of all appropriations requested by our 
board members is $10,740. Total assessed valuation of prop- 
erty in Newhope is $180,045. 
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Dividing $10,740 by $180,045 gives us a new tax rate of $5.97 
per $100. 


Chart: 
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Mrs. Listuc: Mr. President, I object. Speaking for the home 
owners whom I represent, I say the new rate is too high. 
The 1941 rate was only $3.75 per $100. Just think what is 
going to happen to our tax bill! 

ScHooL Com.: I also object to the rate. Whoever heard of such 
outrageous raising of the tax rate. Why, it’s $2.22 more than 
we ve paid last year. 

Potice Com.: But, my dear ladies, improvements cost money. 

Sec.: Some of those so-called improvements are unnecessary. 
Don’t you think so, Mrs. Falkenroth? 

Pres.: Order, please. 

Fire Com.: Mr. President, may I have the floor? 

Pres.: Yes, Mr. Urquhart. 

FrrE Com.: It seems to me that our new budget of estimated 
expenditures needs revision for the purpose of cutting down. 

ALL: (girls) “‘Yes.” 

PoLicEe Com.: No. 

FrreE Com.: Mr. President, I make a motion that all of us re- 
consider our demands trying to effect economies. 

Mrs. Listuc: I second the motion. 

Pres. It has been moved and seconded that all departments 
revise their budget demands. All those in favor say “‘Aye.” 


ALL: Aye! 


Po.ice Com.: No! 
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Pres.: The motion is carried. The meeting is open to discussion. 

ScHoot Com.: Mr. Swenson, has there been a change in the 
police department? How many policemen has this village at 
present? 

Po.ice Com.: We have only one man, Mr. Fields, who performs 
his police duties in his spare time. 

ScHOOL Com.: Well, then, how can one policeman possibly use 
two motorcycles and a squad car? (Jaughs) Members of the 
board, eliminate the motorcycles, repair the old squad car 
with an appropriation of $100 and use it for another year. 

CLERK: According to my figures, it would mean a saving of 
$1600. Let me suggest a $300 expense account for our police 
chief so that he may hire help occasionally during the sum- 
mer, although his is an honorary position. 

Potice Com.: I protest. It seems to me that the lives of our 
citizens are more important than a paltry $1600. 

FrirE Com.: In a village as small as ours $1600 is not paltry 
and besides the State Highway Police do an excellent job of 
patrolling the highway without our help. 

SANITARY Com.: I make a motion that we cut the police ap- 
propriation to $1000. 

JEAN: I second the motion. 

Pres.: A motion has been made and seconded that the police 
get $1000. All in favor say, ‘“‘Aye.”’ 

ALL: Aye. 

PREs.: Opposed. 

Po.ice Com.: No. 

Pres.: The ayes have it. The majority rules, Mr. Swensen, I’m 
sorry. 

Po ice Com.: The police department will have a hard time get- 
ting along upon such a low appropriation. 

JEAN WHITEHEAD: Looking at the appropriations as they now 
stand, it seems to me that we’ve given the fire department 
quite a bit. Mr. Urquhart, could you possibly cut your figure 
down to $1000. 

FrrE Com.: Yes, I’ll cut. Using the repair money carefully | 
think we’ll manage. 

Pres.: Thank you. Mr. Clerk, will you please record the new 
fire appropriation? 

Sec.: Mrs. Bringas, I would like to know why our village must 
need four street cleaners? 

STREET Com.: Well, Miss Heise, one street cleaner can’t do it 
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all. We must have regular garbage collections besides clean 
streets. 

SANITARY Com.: But, madam, two cleaners would be plenty. 
We haven’t a large population and only a few streets. I 
demand that not more than two cleaners be hired at $600 
per year. That will cut the street appropriation $600. 

Mrs. WHITEHEAD: Mrs. Listug, I, one of the street commis- 
sioners, ask you, will the people of Newhope be satisfied with 
two street cleaners? 

Mrs. Listuc: I am sure the people whom I represent will be 
satisfied. 

Pres.: That’s $600 off the street budget. 

JOHN, CLERK: Very well. 

Pres.: Mr. Stettler of the Sanitary District, are you able to 
lower your figure? 

SANITARY Com.: No, Mr. President, the sewers need repair and 
our water supply needs filtering. 

James: Any objections to the Sanitary District appropriation 
of $1800? None I see. How about the school fund? Isn’t it a 
bit too high? 

Mrs. Listug: Oh no, our children should get all we can give 
them. Please don’t subtract anything from our children. Our 
school must progress. 

ScHOOL Com.: Thank you, Mrs. Listug. 

Pres.: Any other discussion. If not, the clerk will now give us 
the new budget. 

CLERK: The revised budget stands as follows: 


Sanitary District $1,800 
Fire Department 1,000 
Police Department 1,000 
School Board 2,380 
Street Department 2,000 
County Assessments 160 

$8 , 340 


CLERK: This amount divided by $180,045 total assessed valua- 
tion gives a tax rate of $4.63 per $100. 

Sec.: Well, that’s much better. Not even $1 more than last 
year. 

SANITARY Com.: Mr. President, I make a motion that we ac- 
cept the new budget and the new rate of $4.63 per $100, 

Mrs. B.: I second the motion, 
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Pres.: It has been moved and seconded that the new budget 
and tax rate be accepted. All in favor say “Aye.” 

ALL: Aye. 

Pres.: Carried. 

Mrs. WHITEHEAD: Mr. President, may I ask the clerk some- 
thing? 

Pres.: Yes, Mrs. Whitehead. 

Mrs. W.: Mr. Corbett, I’am anxious to know what my tax 
bill will be at this new rate. Would you figure it out, please? 

CLERK: Let me see, Mrs. Whitehead. The assessed value of 
your property is $1850. 


18.5 times $4.63 
es 18.5 
100)1850 ——-- 
2 315 
37 04 
46 3 





$85.655 


CLERK: Your tax bill will be $85.66, Mrs. Whitehead. 

Mrs. W.: Thank you. 

Pres.: The business of the meeting having been performed is 
there a motion for adjournment? 

SAN. Com.: I make a motion we adjourn. 

Pat ListuG: I second the motion. 

Pres.: It has been moved and seconded that we adjourn. All 
in favor say ‘‘Aye.” 
The meeting is adjourned. 
(All say “‘goodnight” while the clerk and president shake hands.) 


RIVETS ON ICE 
Freezing rivets instead of heating them to make them soft for driving 
seems odd. Yet that is precisely what is done with a special kind of alumi- 
num rivet for airplane construction. These rivets during manufacture are 
heat-treated in a special way that makes them become soft when chilled. 
Then they are “‘quick frozen” by packing in dry ice, where they must be 
kept until driven. Once they warm up and become hard, they stay hard. 











NOTES FROM A MATHEMATICS CLASSROOM 


JoserH A. NYBERG 
Hyde Park High School, Chicago, 


(Continued from the April issue) 


14. A Point Equidistant from the Sides of an Angle. If A 
is the vertex of an angle and P is a point equidistant from the 
sides of the angle, a pupil often thinks he can prove that AP is 
the bisector of the angle by quoting the theorem: If a point is 
equidistant from the sides of an angle it is on the bisector of the 
angle. He has in fact only proved that P is on the bisector; he 
has not proved that AP is that bisector. His argument amounts 
to this: 

P is on the angle bisector; P is on the line AP; hence AP is 
the angle bisector. 

The same type of error was mentioned in item 13 in the April 
journal. The error can be avoided by using the theorem: 

Two points equidistant from the sides of an angle determine 
the angle bisector. 

The two points in this case are A and P. Unfortunately this 
theorem cannot be proved at the same time that we prove the 
similar theorem about two points equidistant from the ends of a 
line. Its proof depends on using the congruence theorem dealing 
with the hypotenuse and arm of a right triangle. 

15. Constructing a Figure by Using Only the Data. In The 
Teaching of Secondary Mathematics by Hassler and Smith, page 
324, is an explanation why pupils should construct the figure 
for a geometric exercise from the facts stated in the hypoth- 
esis. If an exercise states that a certain angle is bisected, then 
the pupil should reach for his compasses and proceed to bisect 
that angle. To me the reasons given in that book are so convinc- 
ing that when I meet a teacher who does not follow this plan I 
am as much astonished as if he were to say that he teaches that 
three times four is ten, or anything but twelve. 

Occasionally a pupil meets an exercise in which he cannot 
construct the figure from the data, as for example, when proving 
that a quadrilateral is a parallelogram if the opposite angles are 
equal. But such exercises are infrequent and, being exceptions to 
the rule, make the rule more desirable. 

There is, however, one trouble with this method, and a teacher 
should be ready for it. Suppose a pupil is proving: If a line is a 
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tangent then it is perpendicular to the radius drawn to the point 
cf tangency. The pupil thinks as follows: 

According to the hypothesis I must construct a tangent to the 
circle. Yesterday I learned that I could do this by constructing 
a perpendicular to a radius at the end of the radius. But if I do 
so, then there is nothing to prove; the line is perpendicular to 
the radius because I made it that way. 

I shall let the class in pedagogy discuss how the teacher should 
get out of this difficulty. Incidentally I may add that I consider 
the above text the best of its kind for any person embarking on 
his first venture into teaching. 

16. The Axion That Solves 5x=20. When a beginner in an 
algebra c ass solves an equation like 5x =20, does he consciously 
use the axiom: If equal quantities are divided by equal quanti- 
ties, the results are equal? From what I can learn from my pu- 
pils, the answer is No! 

Suppose the pupil is introduced to such equations by a prob- 
lem like: What number multiplied by 5 gives 20? or, Five times 
what number is 20? Very likely the pupil solves the equation not 
by thinking about the equation but by thinking about the prod- 
lem. He solves the problem in the same manner as he did in the 
fifth or sixth grade when he was asked: What number can you 
multiply by 28 and get 392? 

If the ninth grade teacher teaches the solving of equations by 
the “undoing” process then the pupil solves 5x = 20 by undoing 
the multiplication; that is, he divides 20 by 5; he does not di- 
vide both 20 and 5x by 5. 

I doubt if any teacher ever actually tells the class how to 
solve 5*«=20. We first make clear what the statement means, 
namely that 5x means 5 times an unknown number. Knowing 
the meaning of 5x and of the statement 5x=20, the pupil can 
and does find his own method. Some days later I ask a pupil to 
tell the class how he finds x, just as he might describe the process 
to some pupil who has been absent from school. As might be 
expected, it is easier to solve the equation than to state the rule 
in good English. But struggling to find a good statement of a 
rule is a splendid builder of vocabulary, and so the class strug- 
gles. We usually finish with statements like: 

If the product of two numbers is known and one of the factors 
is also known, we can find the missing number by dividing the 
product by the known number. 
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Or, If the product of two numbers is known, either number 
equals the product divided by the other number. 

Or, To find the number that you don’t know, divide the prod- 
uct by the number that you do know. 

Or, Divide the product by the coefficient of the unknown. 

Such answers lead me to believe that the pupils do not use the 
axiom of division as taught in books, but use merely the defini- 
tion of quotient. Eventually before the year’s work is finished, 
the pupil should get acquainted with the axioms, but I question 
the value of the division axiom when used early. 

17. Axioms Used in Solving Equations. Some writers object 
to teaching the solution of equations in ninth grade algebra by 
studying separately types like 5«=20, x+5=20, x—5=20, 
2x—5=20, etc. I, also, object to having many different types, 
each mastered by a special technique. But I object still more to 
some of the methods that are suggested as a cure. 

One of the suggested methods consists in having the class be- 
come familiar with the four axioms: If equals are added. . . . If 
equals are subtracted . . . multiplied . . . divided. These axioms 
are explained, discussed, and illustrated in terms of familiar 
concepts and n familiar settings. Let us suppose this has been 
done and that the teacher then presents a collection of equations 
which the class is to solve, such as 


5x=20, x+5=20, x-—5=20, 2x/5=20. 


But these equations are so simple that the pupil can solve 
them without a conscious use of the axioms which the teacher 
has taken such pains to develop. Hence the explanation of the 
axioms has been futile unless the teacher presents some slightly 
more difficult equations, such as 


5x+4=20, 3x-—5=19, 2+2/5=6. 


When the class tackles the first equation, not all the class will 
solve it correctly. What will the teacher then do? Explain all 
four axioms again? Substitute a simpler equation? Or, explain 
several equations all like the first one? If this is done, is not the 
teacher teaching one type at a time? In other words, I ask: Is it 
possible to start with a list of various types and expect the pupil 
to select the correct axiom without first having some drill with 
each type separately? 

One of my courses in college was Qualitative Chemical Anal- 
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ysis. The lecturer explained how bromine can be detected in 
any compound, how iodine can be detected, how chlorine can 
be detected, and so forth. At the end of a thirty minute lecture 
we had recorded in notebooks the test for detecting a dozen ele- 
ments. We were then given a specimen and proceeded to the 
laboratory to analyze it. But would this lesson have proceeded 
in the same manner if the class had consisted of high school 
freshmen? I think the teacher would first explain how to detect 
bromine, send the class to the laboratory to make a dozen tests; 
then explain how to detect iodine and send the class to the lab- 
oratory to make a dozen tests, and so forth. All of which means 
that the high school freshman must study one type at a time. 

A similar situation confronts the geometry teacher when be- 
ginning the unit on congruent triangles. If the class consisted of 
adults, the teacher could say, “There are three ways of proving 
triangles congruent. I shall explain the three ways. Then you 
will be given some exercises in which you are to select the cor- 
rect method.”’ The high school sophomore needs drill on the 
first method, then drill on the second method, then drill on the 
third method, and then he can tackle a miscellaneous list in 
which he must use his judgment in selecting the method. On the 
other hand I have found that it is possible to present at one 
lesson the four ways of testing whether or not a quadrilateral is 
a parallelogram and to assign a list of miscellaneous exercises in 
which the pupil must use his judgment. And there are topics in 
algebra where comparing several types is profitable. See, for 
example, the article on The Use of Contrast In Teaching Alge- 
bra, SCHOOL SCIENCE AND MATHEMATICS, May 1927, and the 
article by Delbert Emery in The Bulletin of the Kansas Mathe- 
matics Teachers, April 1940. 

When teaching the solution of equations it is undesirable to 
begin with a general method and it is also undesirable to have 
many types. The teacher can easily oversimplify the work. We 
may talk about the scientific construction of a curriculum but 
the teacher must be an artist as well as a scientist, an artist who 
can sense quickly when he is overdoing something. 

To the class in pedagogy I therefor assign the problem: How 
many types of equations are needed at the start? In what order 
should the types be treated? How many equations of each type 
are needed? How can we teach the general methods if we must 
teach one type at a time? How can we avoid teaching merely 
some transitory tricks? Next month I shall present my answer. 
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SHOP PHYSICS 


ARTHUR HOUSTON 
Keene High School, Keene, New Hampshire 


According to logic, common sense, and good educational pro- 
cedure it would be the height of pedagogical folly to make no 
distinction between college preparatory classes and mechanic 
arts classes in presenting the physics course. To carry on the 
physics course in the same manner for the mechanic arts classes 
as is done for the college preparatory pupils would result in poor 
or at best, mediocre accomplishment for the more intelligent 
mechanic arts pupils, with failure and general discouragement 
for the remainder. The reason for such undesirable results may 
be explained in part, at least, when one considers the following: 

1—Mechanic arts pupils may have had little or no science. 
—Their training in mathematics is far below the level of the 

college preparatory pupil. 

3—The mechanic arts pupil has neither the prerequisite 

skills nor the practice of those skills through their applica- 
tion in a practical way. 

4—The mechanic arts pupils have not been trained to think 

and reason sufficiently well to carry on successfully with 
the college type. 
5—Most members of the shop physics classes are juniors. 
(Physics is usually thought of as a senior subject.) 

6—Finally while it does not necessarily always apply, the 
mechanic arts boys are hand minded and are limited in 
their scholastic capabilities. 

Knowing the futility of carrying the course in shop physics 
along on the college preparatory basis one looks about for some 
solution of the problem. The first step in the solution of ‘this 
problem would naturally be to see what help was available. It 
seems this is a problem left unnoticed by the text book writers 
and publishers. Ask the salesman of any of the leading text 
book publishers if he has a shop physics text and he stares at 
you with non-comprehension and then produces from his pack 
the college preparatory text that his firm carries anc goes 
through the usual sales talk with special emphasis on the simpli- 
fied style the author is supposed to have employed in writing the 
book. As a matter of fact the book is strictly a college prepara- 
tory text with possibly one or two of the later developments 
mentioned and a change in the order of the subject matter. In 
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answer to the question if there was any call for a shop physics 
text only one salesman replied in the affirmative. He said there 
had been an inquiry from about two schools. Since there has been 
no help available from the publishers or other channels and it 
seems there is none forthcoming in the near future at least, the 
whole question is the problem of the teacher who is confronted 
with classes of boys of the mechanic arts type, with their special 
background. 

Investigation and experience designate shop physics as strictly 
the teacher’s problem. The teacher attempts to analyze the 
situation after the following fashion: 

1—A special course must be designed. 

2—The teacher must fashion the course. 

3—There can be no set course, year after year. 

4— Individual differences should be recognized and provided 

for. 

Formulating a course in physics suitable for the high school 
boy taking the mechanic arts course is indeed a problem of the 
first magnitude. 

There is always the chance to err in two directions in making 
up a course, either to choose too difficult subject matter, or to 
select material of such a nature as to fail to challenge the pupil’s 
ability. The amazing development of physical science in the last 
few decades should be capitalized on through a study of these 
new wonders of the age. The point should always be made that 
new inventions are simply new applications of the old principles. 
To think that the mechanic arts or shop physics can be com- 
pletely divorced from college preparatory physics is a mistake. 
Certain topics or units are quite interchangeable one course with 
the other. When the units are good physics and fill the needs of 
both classes they properly belong. It is then a matter of teaching 
technique and judgment as to how far to carry a topic and to 
what degree it shall be developed, and yet keep within the learn- 
ing zone of the pupil. When the course is finally completed it 
must have been a physics course. 

Anyone attempting to formulate a course in shop physics 
must consider the following points as topic by topic, item by 
item is chosen as a part of the course: 

1—Does it fit the needs of the pupil? 

2—Is there correlation with his shop work? 

3—Is it suitable from the viewpoint of the pupil’s prepara- 

tion? 
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4—Is it of practical value? 

5—Does it have everyday application? 

6—Is it interesting? 

7—Will it lend itself to special presentation by the teacher? 

8—Has it or is it likely to come within the experience of the 

pupil? 

After reasoning over the proposition it seems that three plans 
might be considered in formulating a course. 

Plan No. 1. Use the same test and work books available to 
the college preparatory pupils, selecting those topics in whole or 
in part which are best adapted to the mechanic arts pupils. In 
this plan the method of presentation of the subject matter by 
the teacher is of great importance. The presentation must be in 
concrete terms, tying up with the pupils’ own experience in 
everyday life or his shop work. The teacher must continually 
bear in mind the background and capabilities of the pupils and 
at every opportunity stress the significance in terms of practical 
applications. The instruction should be as free as possible from 
technical terms when commonplace language will serve the 
purpose. All objectives should be arrived at through the pupil’s 
experience. A physical principle should not be stated in text 
book language and then an explanation of the statement at- 
tempted. The teacher must help the pupil to rediscover physical 
principles through assignments related to the pupil’s own experi- 
ence and his other school work. There should be more teaching 
and fewer definite study assignments. The pupils should be helped 
to get their assignments during one of the double periods. 

Plan No. 2. Have the course outline originate in the mechanic 
arts classes, the local industries and the public utilities. Prepare 
study sheets from the topics of the outline with references on in- 
dustrial concerns and other sources. Combine this study with 
demonstrations and experiments related to the topics. 

When the course is well enough developed perhaps dispense 
with a basic text, unless a more suitable text comes on the 
market. 

Plan No. 3. A combination of courses No. 1 and No. 2. 

In the actual carrying out of any of the above plans there is 
much more for the teacher to do. A discussion of this follows: 

New material must be created by the teacher, since there is 
none available from any other source. This new material may 
take form in study sheets, new type tests of the learning type, 
guide sheets to accompany class demonstrations, individual 
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laboratory experiments, etc. Current science magazines must 
not be overlooked as a source of material very valuable in keep- 
ing in touch with what is new, for special topics, projects, ex- 
periments and reports. Such material should be made readily 
available in the classroom and school library. A physics club 
may be a valuable aid in motivating the work and affording an 
opportunity to augment the regular classrcom work. This may 
be done through special club programs consisting of demonstra- 
tions, experiments, reports, field trips, and projects. 

The teacher and pupils can and should devise home made 
equipment for use in demonstration and experimental work. 
Charts and drawings of such size as to be readily seen by the 
whole class are valuable teaching aids. Many such charts can 
be made by the pupils. The value of such charts may be illus- 
trated by referring to, say, the problem of teaching the whole 
class how to read the mercurial barometer, the micrometer 
caliper, or the vernier caliper. Using the instrument alone, each 
individual pupil must be instructed singly. A large drawing of 
the instrument not only permits the class to be instructed as a 
whole, but offers a means of better instruction. Such devices 
save time and make for efficiency. 

Examples of equipment for demonstration and experimental 
purposes may include the following: a device to shoot one object 
horizontally and drop another object at exactly the same in- 
stant. A standard to hold a cake of ice to show that increasing 
the pressure lowers the freezing point. An electric question and 
answer chart, electric bells with all practical wiring combinations, 
the whole permanently attached to a suitable board so that 
when one dry cell is attached that each bell in turn may be 
rung as the buttons are pushed. Electric light circuits, series 
and parallel, attached to a board with wiring clearly shown 
and switch to throw from series to parallel. (When this device 
is used meters may be attached and the power consumed may 
be calculated. The same device may be constructed employing 
miniature lights using a hand generator. A battery, or a water 
motor and generator may be used to provide the current.) A 
bank of lights mounted on a board, the lights being connected 
by high resistance wire to show voltage drop in a line. A device 
to show convection currents. A railroad track mounted on a 
bicycle wheel with toy engine to show the law of interaction. 
Models of the simple machines. High frequency coils—Tesla and 
Oudin made for 110 volt A. C. or storage battery. The good parts 
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of old radios mounted on standards and then connected on the 
demonstration table, to show the essential parts of a radio and 
their function. 

An electric pickup attached to an old phonograph will provide 
the signals as a record is played. A microphone also may be used. 
Thus a public address system is developed. A three element tube 
mounted on a base is used with battery connections and meter 
to show the functioning of the vacuum tube. A coil of wire 
wound on a U-shaped soft iron core with miniature light con- 
nected across the coil to show inductance. Two gallon syrup 
cans—one painted black—with thermometers and corks to show 
speed of radiation from black and shiny surfaces. A hand-made 
stroboscope mounted on a board with neon light and motor to 
show persistence of vision. A circular row of Christmas tree 
lights wired and mounted on a wheel so that the wheel may be 
attached to the standard holding the stroboscopic pattern and 
turned by the same motor to show white light is a mixture of the 
colors of the spectrum. A miniature electric light connected to a 
variable resistance the whole mounted on a standard to show the 
effect of resistance. An old vacuum cleaner with blower attach- 
ment and wooden spheres or ping pong balls to show how a base- 
ball is made to curve. A cardboard tube like the one a calendar is 
mailed in and a cork sphere to show how the baseball pitcher 
throws his curves. A model T spark coil dissected to show the 
induction coil. Another model T spark coil in working order to 
show how an induction coil functions. A coffee can with a spark 
plug soldered in the side with model T coil and battery attached 
to show how the power stroke takes place in the cylinder of a 
gasoline engine. A coffee can with one hole in the top and an- 
other hole half way down the side to show that a mixture of 
illuminating gas and air is explosive. 

In addition to the illustrative and experimental material and 
apparatus described above there is another source of teaching 
material that proves to be very useful and readily obtainable. 
This material is in the form of collections of such articles as 
electric lights of different types, parts of storage batteries, radio 
tubes, old automobile generators and starting motors, roller 
and ball bearings, automobile horns, gas meters, etc. 

The National Youth Administration has organized a school at 
Quoddy Village, Maine. This school, it seems, has for the most 
part the same type of boys that are to be found in the mechanic 
arts classes in our secondary schools. The school has a member- 
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ship of some 500 with an increasing enrollment. The school offers 
a variety of trades in its curriculum. It appears that after a pre- 
liminary training period, the boys are selected for courses in 
those trades for which they seem best fitted because of their 
performance during the initial training period and through apti- 
tude tests. The methods employed in the teaching of the courses 
as far as the writer is able to deduce from a very superficial in- 
vestigation, is to start with a very concrete, definite situation, 
met with in the manual operations and then have the student 
investigate the point in question by use of a text or other refer- 
ence material. In this way the student’s interest is awakened, 
and with it the desire to find out enough to satisfy himself that 
he has gained understanding. It is this method that is advocated 
in teaching shop physics and so stated under Plan Number One. 





EARLY INHABITANTS OF THE 
TENNESSEE VALLEY 

Vanished traces of a vanished people are described and pictured in a 
new publication of the Smithsonian Institution, by William S. Webb and 
David L. DeJarnette of the Tennessee Valley Authority staff. 

The vanished people were Indians who lived on the banks of the Ten- 
nessee so long ago that their only record consisted of vast heaps of river- 
mussel shells, remnants of their feasts. Even these have vanished now, 
flooded by the waters backed up in the 75-square-mile artificial lake behind 
Pickwick dam. 

When it became evident that the new lake was going to flood the shell- 
mound areas, TVA archaeologists went to work on the mounds, using 
WPA labor and taking advantage of the facilities of the WPA Archaeologi- 
cal Laboratory at Birmingham and the Alabama Museum of Natural 
History. 

Life for these vanished Indians appears to have been one long clam- 
bake. The shellfish of the river, together with fresh-water snails, seem to 
have constituted their staff of life. They lived right on the mounds their 
own feasts had created, and even buried their dead in them. 

It is inferred that they were a very early people because no evidence has 
been found that they used bows and arrows, and in their more primitive 
stages at least they had no pottery. In these traits they tie in with the 
Basketmaker people of the Southwest, whom they also resembled in using 
the spear-thrower, or atlatl, as their principle projectile weapon. 

Lowest in the mounds, and therefore earliest in time, were fireplaces in- 
dicating that they cooked their mussels by simply baking them on hot 
rocks. Higher up were crudely hollowed-out vessels of sandstone and soap- 
stone, in which food might be boiled. Finally pottery vessels and other 
objects appear. There is no evidence at any stage of agriculture, though 
there is some indication of the use of storage bins, in which they may have 
kept collections of nuts, seeds, roots and other wild vegetable foods. 

Primitive as they were, these Indians had the same domestic animal that 
has been found with all other North American tribes, the dog. The dog 
appears to have been of some special significance in their religion, for dog 
skeletons have been found showing signs of elaborate ceremonial burial. 
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ENEMIES OF THE GOOD 


EpitH F. WHITMER 
Jersey Township High School, Jerseyville, Illinois 


“T am the Enemy of the Good” was the amazing introduction, 
says Dr. Walter B. Pitkin,’ by which a former teacher startled 
his classes on opening day. Good work was not good enough to 
satisfy this perfectionist of the ’90’s. Only perfect work was to 
be accepted. Those unable to make 100 each day were to be 
dropped from the course. 

“How much perfect work may I expect from you?”’ I asked an 
algebra class after telling them about Dr. Pitkin’s “Unforget- 
table Character.”’ 

“Couldn’t we do everything perfectly?” a boy asked in sur- 
prise. 

Another pupil quickly replied, ‘“‘Not unless we had lots of 
time!” 

“Tt wouldn’t be fair to fail us if we didn’t,” declared a third. 

“A teacher couldn’t drop us from a course now-a-days if we 
didn’t do perfect work, could she?” a worried girl inquired. 

Similar comments on the situation in the modern high school 
followed in rapid succession. 

Soon someone observed: “Not everybody could make 100 on 
the hard problems in today’s lesson.” 

“But there’re some things everybody could do perfectly,” 
asserted a conscientious child. 

“Right,” I thought, and seeing my opportunity I quickly 
asked, ‘‘What, for instance?” thereby turning the discussion to 
pupil views of the essentials of mathematics and how they 
could be mastered. 

Thus originated a project now in operation at Jersey Town- 
ship High School, Jerseyville, Illinois, whereby algebra pupils 
of two classes are cooperatively setting up standards of perfec- 
tion for themselves. The project consists of a series of short tests 
constructed by volunteer pupils and based on fundamentals 
within the grasp of any pupil enrolled. The usual 70 or 75 is not 
sufficient for a passing score. All must make 100 on every test or 
fail in the course. Those not scoring 100 the first time are per- 
mitted additional trials with similar tests outside of class time. 

The climax comes immediately after test taking when pupil 


1 “The Most Unforgettable Character I’ve Met,” Reader's Digest Nov., 1940. 
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judges segregate perfect papers. Eyes then turn to the wall on 
which are hanging pupil designed placards, each containing a 
class roll, one appropriately labeled ‘‘Enemies of the Good”’ and 
the other “‘We strive to be perfect.” As the judges call off the 
names of those who scored 100, a secretary places a star on the 
placard after each name read. ° 

“You'll never know how much a star meant to me,” a girl 
wrote recently. “I was as proud as a peacock when I got my star 
the first time and heard that I didn’t have to take the test over.”’ 

It came to-me with a shock that I, a high school teacher, never 
realized, until these pupils suggested it, that adolescents have 
not outgrown simple awards like stars. 

To appreciate this pupil-planned perfection project, consider 
the type participating. Though of average intelligence, accord- 
ing to Henmon-Nelson Tests of Mental Ability, two-thirds 
scored below the average on Iowa Every-Pupil Tests of Basic 
Arithmetic Skills. A poll disclosed that over 50% disliked arith- 
metic upon entering high school. “I never could get arithmetic” 
was a common lament in conferences, revealing an unfortunate 
emotional attitude toward this branch of mathematics. Hence 
their willingness, now, to set up high standards of mathematical 
scholarship is pleasing and significant. 

Results? After four months of activity, fifteen tests have been 
given and not a single pupil of the fifty-four enrolled has failed 
to score 100 every time. Three scored 100 on each test on the 
first trial, ten needed only one additional trial, and ten others 
had to take only two tests a second time. The greatest number 
of trials necessary was five and that by only two of the pupils 
on only one of the more difficult tests. 

Complete mastery of fundamentals, apparently assured by 
this project, is improving the quality of pupils’ work. As one 
pupil confided: ‘Before we started taking these tests I didn’t 
get nearly as good marks as I do now.” “I like this way of doing 
algebra,”’ confessed another, “because it increases our ability to 
work without making mistakes and the problems stay clear in 
our minds long after the tests are finished.”’ 

Other results, though less tangible, are more important, being 
improvements in the attitude of the pupils toward themselves 
and toward their work. In the first place, self-confidence is being 
developed. By emphasizing fundamentals which all can grasp, 
every pupil is having an opportunity to appear successful. As 
the slow pupil looks at the poster which is gradually being filled 
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with stars, he sees himself on a par with the superior pupil; for 
is not his line of stars exactly as long as that of the bright pupil 
and are not his stars exactly as big? An important lesson being 
learned is this: Success does come eventually to those who keep 
on trying. Furthermore, as a participant said: ‘Pupils who make 
tests feel that they are important in this class and it gives them 
confidence.” 

The desire to be careful is another worthwhile attitude being 
stimulated. Unsigned statements indicating the pupils’ opinions 
of the value of this project contain, in nearly all cases, such 
phrases as: “makes me be careful,” and “feel ashamed if I don’t 
get a star because I was careless.’’ Several surprisingly admitted 
that this project not only makes them more careful with their 
algebra, but also stimulates a desire to do perfect work in other 
classes. They seem to be developing the habit of checking and 
rechecking all work with the goal of perfection in mind. A girl 
wrote: “It makes me want to be an enemy of the good and like 
the best work.”’ Another remarked: “Tf all classes had something 
similar, I think we would benefit by it.” 

Two conclusions can be drawn. First, the old standards of 
perfection have a place in the modern school. Second, the pupils 
themselves can set up these standards of perfection with psycho- 
logical benefit to themselves. The second is undoubtedly more 
significant than the first, since progress greatly depends upon 
the striving for old ideals in new ways for better reasons. And 
what could be better than a democratic way with psychological 
benefits, those priceless aids in the molding of character? For, 
to borrow a proposition from the Character Research Institute 
directed by Dr. T. F. Lentz of Washington University, “Char- 
acter is the most important commodity in the world.” 





A NEW LAMP 


Fluorescence, arc, and incandescence, the three modes of illumination 
used today, are all combined in a single three-in-one lamp recently pa- 
tented. The yellow light of the filament and the blue of the mercury are 
complementary, the inventor explains, and combine to give a more de- 
sirable quality. Meanwhile, the mercury arc also gives off ultraviolet 
or black light. Why waste this? Of course not! So, the upper half of the 
bulb is coated on the inside with a fluorescent material, and to make still 
more sure that nothing is wasted it is coated on the outside with a reflect- 
ing material that turns back any rays that might be escaping skyward. 











PROPORTIONATE LENGTHS OF MAGNESIUM 
FOR EQUIVALENT WEIGHT DETER- 
MINATIONS 


E. L. GuNN 


Lee Junior College, Goose Creek, Texas 


The merits of an experiment in the determination of the 
equivalent weight of a metal by the general chemistry student 
are recognized and unquestioned by most instructors. This is 
attested by the fact that nearly all laboratory manuals include 
some modification of this experiment. Various methods have 
been used for determining equivalent weights, many with im- 
provements in technic for greater accuracy and convenience in 
doing them. The use of magnesium with a eudiometer tube to 
collect the displaced hydrogen formed in reaction with an acid 
seems to be a favored method. Ronneberg' has pointed out 
certain advantages which magnesium ribbon possesses for this 
purpose. 

General chemistry manuals,?* notably those for secondary 
school courses, recommend that a meter or more of magnesium 
ribbon be weighed and that segments of proportionate length 
be cut for student use. It is claimed by the authors of some high 
school manuals that ‘‘accuracy in the weight of the magnesium 
used’’* may be attained in this way. Since most instructors 
probably expect somewhat greater accuracy in the quantitative 
work of college freshmen than is usually expected of secondary 
students, this question may arise: Would this method of obtain- 
ing magnesium samples for the use of college freshmen be ac- 
curate enough to be acceptable? 

It is clear that lack of weight uniformity in the ribbon and 
inaccuracy in cutting off the proportionate strips might be 
serious limitations in this method of sampling. On the other 
hand, if intolerable errors in weight are not introduced, the 
method possesses certain obvious advantages. First, inaccurate 
student-weighings may be obviated where students are expected 
to weigh their own samples. The precision of freshmen-student 





1 Ronneberg, C. E., J. Chem. Educ., 14, 71 (Feb., 1937). 

2 Ames, M. U. and Jaffe, B., Laboratory and Workbook Units in Chemistry, Silver Burdett Company, 
New York City, 1937, p. 45. 

3 Kruh, F. O., Carlton, R. H., and Carpenter, F. F., Experiments in Modern Life Chemistry, J. B. 
Lippincott Company, New York City, 1937, p. 33. 

‘Kruh, e¢ al., loc. cit. 
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weighings, provided they are allowed access to analytical bal- 
ances, is not greater than one mg in many cases. Second, if no 
student weighing is done more time is left for the actual per- 
formance of the experiment. This is of especial importance in 
case the student is expected to make several determinations 
during the laboratory period. Third, a great number of tedious 
weighings by the instructor might be avoided in case samples 
already weighed are to be issued to the students. It should be of 
interest to many instructors of general chemistry to know to 
what extent accuracy in results is sacrificed for these features. 
Hence, the writer has attempted to evaluate the proportionate 
length method of obtaining magnesium ribbon samples for col- 
lege-freshman use in equivalent weight determir ations. 


METHOD AND RESULTS 


Previous to the experiment by the students, fourteen meter- 
lengths cut from rolls of fresh and clean magnesium ribbon (J. T. 
Baker’s) were weighed. The samples for student use were cut 
from these various meter lengths. The length ofeach sample was 
accurately measured to one-tenth cm and its weight to one- 
tenth mg by analytical balances. This was done for thirty-two 
samples. The difference between the weight as calculated from 
proportionate length and the weight as determined by balances 
was found for each sample. 

From a study of the results it was found that with two of the 
thirty-two samples the calculated weight differed by more than 
one mg from the balance weight. The greatest difference was 1.21 
mg. The average difference for all the thirty-two samples was 
0.48 mg. Sixteen differences were positive and sixteen negative, 
a coincidence. 

In performing the experiment each student followed the 
regular procedure and observed the usual precautions. One point 
in technic used probably should be mentioned in passing. Thread 
was used in place of copper wire to hold the magnesium spiral. 
The writer has observed that when copper is used battery action 
often causes a small but troublesome evolution of hydrogen 
along the entire length of wire in contact with solution. 

Table I presents student data and results. These particular 
sels of data were selected because they show how the differences be- 
ween the calculated weight and the balance weight of the samples 
used, from the greatest difference to the least, affect the final results. 
The first three sets of data include the greatest variations be- 
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tween calculated weight and balance weight of the thirty-two 
samples used. If this magnesium ribbon is typical of magnesium 
ribbon in general, these probably indicate the maximum errors 
which one should expect where proportionate samples of the 
lengths shown in Table I are used. The greatest difference of 
1.21 mg is equivalent to an error of 1.21 per cent in weight. The 
average difference of 0.48 mg is equivalent to approximately 0.5 
per cent error. The difference between the balance weight and 
the weight calculated from length for Set Six of Table I is 
slightly larger than the average of 0.48 mg. The effect upon the 
final results is easily seen. 











TABLE I 
Wt. of Mg used tein 

Length Wt. of Baro- P Equiv. wt. of Mg 

collected - Temp 
of Mg Mg per By calc. hyd metric a a 
used meter By bal. from we pressure - By bal. By cak 

(uncorr.) 

length 

12.4cm 0.8130g 0.0996g 0.10081g 104.5cc 736.6mm_ 26.2 12.07 13.23 
$2.2 0.8136 0.0921 0.09112 97.0 761.6 26.6 12.08 11.95 
12.5 0.8082 0.1000 0.10102 105.5 761.6 26.2 12.04 12.16 
11.5 0.8130 0.0928 0.09349 96.8 765.6 26.5 12.12 12.21 
12.7 0.8135 0.1026 0.10331 106.9 763.6 26.3 12.16 12.24 
12.3 0.8136 0.0995 0.10007 104.5 765.6 26.3 12.03 12.09 
11.9 0.8136 0.0972 0.09682 101.3 763.6 26.1 12.14 12.10 
12.0 0.8082 0.0967 0.09698 101.5 761.6 26.2 12.10 12.13 
12.0 0.8111 0.0971 0.09733 100.9 765.6 26.0 12.14 12.17 
11.9 0.8130 0.0967 0.09675 101.7 761.6 26.3 12.08 12.09 


By proper substitutions and calculations one can evaluate the 
influence upon the final results of errors in the other measure- 
ments of this experiment. For example, an error of 0.5 ml in 
reading the volume of the hydrogen produces an error of ap- 
proximately 0.5 per cent. Also, an error of 1°C. in temperature 
produces an error of approximately 0.5 per cent. Errors of this 
magnitude in the measurement of volume or of temperature are 
occasionally reflected in the results of student determinations 
where the usual technic is followed. Such errors may be additive 
in some cases; in others they may offset each other. It can be 
seen that each of these errors is of approximately the same order 
of magnitude as the average error in weight mentioned above. 

It is the opinion of the writer that efforts made to attain 
greater accuracy in the results of a quantitative experiment such 
as this are meritorious. Jt goes without saying that these efforts 
should include all measurements made in the experiment, with at- 
tention to the relative importance of the accuracy of each measure- 
ment as it affects the final results. Since an error in the weight 
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of magnesium introduced by the proportionate length method is 
probably no more serious than are student errors in measure- 
ments of the temperature or of the volume of the evolved hydro- 
gen in many cases, exclusion of the proportionate length method 
for precision weighings only partly solves the accuracy problem. 
Refinements in all the measurements are essential for the most 
accurate results. 
CONCLUSIONS 


In view of the content of this article the following conclusions 
regarding the proportionate length method of obtaining mag- 
nesium samples may be made. 

(1) The method furnishes certain advantages in convenience, 
speed, and, in some cases, accuracy. 

(2) Against this, one has an average error of approximately 
one-half per cent in comparison with analytical balance weight. 
In exceptional cases this error may be one per cent or more. 

(3) To obtain better results, precision weighings must be ac- 
companied by refinements in the other measurements and by 
better-than-average student technic. 


A SUBSTITUTE FOR CORK IN INSULATION 


The threat to the health of both civilians and soldiers through food 
spoilage for lack of cork from Portugal and Spain for cold storage insulation 
will be averted by a new product made of materials found plentifully at 
home, it was announced by the Owens-Corning Fiberglas Corporation. 

The new product is made of glass mineral wool, heavily coated with a 
durable asphalt that has a high melting point. The heat-insulating power 
of this product is equal to that of the best materials used for cold storage 
insulation. It is strong, moisture- and fire-resistant, odorless, immune to 
rot, fungus growth and vermin. It is also light, an important factor when 
used for roof insulation, since it permits a saving in the steel supporting 
structures, thus saving steel for the war program. 

The need of insulating materials for the protection of perishable foods 
has never before been so great as now, with an army of several million men 
and a tremendous shifting population of war workers to feed, in addition 
to the usual civilian demands. 

Low temperature insulation is needed not only for cold storage plants, 
of which many more will be built, but in the preparation and transporta- 
tion by land and sea of perishable foods, and in the manufacture of frozen 
foods which are an important part of our modern diet. 

Cold storage and roof insulation are required in military cantonments, in 
army ordnance factories, in chemical and steel plants, in factories produc- 
ing airplanes, tanks and armored cars. Many chemical processes require 
accurate temperature control and therefore good heat insulation. 








AIRPLANE PERFORMANCE 


ROBERT H. KERNOHAN 
Culver Military Academy, Culver, Indiana 


One frequently hears men questioning the merits of a particu- 
lar automobile by enquiring, ““What’ll she do?” by way of find- 
ing out the speed of the car. It is with somewhat the same en- 
thusiasm that the aeronautical engineer eagerly attempts to 
find out what his latest brain-child will “do.” This quality of 
an airplane is called performance. Our engineers are daily striv- 
ing to improve the performance of our modern war planes, and 
they have produced some remarkable results. 

Because improvements occur from day to day and because of 
certain military secrets, it can hardly be expected that the facts 
here presented would be up-to-date or complete. 

The performance of a plane depends mostly upon the design 
of both the plane and the engine. The purpose of this article is 
not to discuss design, but to review briefly a few interesting 
performance factors. 

Just as when he purchases a new car, the average man, when 
he sees a new type plane, is most interested in the topic of 
speed, and maximum speed at that. High speeds can be obtained 
only with powerful engines and a design which makes the drag 
or wind resistance force as small as possible. Engineers have 
been working on the problem of drag reduction for many years. 
They have developed the Army’s P-39, or Bell Airacobra, so 
that it will fly over 400 miles per hour. One of the Navy’s 
fighter ships has been clocked at 420 miles per hour, and the 
Lockheed P-38 has actually flown 458 miles per hour in level 
flight. An Army plane has been dive-tested with the motor 
idling at well over 600 miles per hour, almost the speed of a 
heavy revolver bullet. Dive-testing planes at their top speeds 
is dangerous business and is seldom done. It must be understood 
that the speeds referred to are maximum speeds and not the 
most efficient speeds for these fast little planes. 

Is there any limit to the speed of a plane? The answer is no. 
However, wing sections which have been tested in wind tunnels 
at velocities nearly that of sound (750 miles per hour), show a 
“compressibility burble” or compression shock wave. In reality, 
air resistance or drag becomes tremendous. This fact seems to 
indicate that speeds above 700 miles per hour would require so 
much power as to be nearly impractical. It might be added that 
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high speed planes are almost too much for a pilot to handle. The 
strain on pilots flying at high speeds is more than is generally 
realized. 

Many persons believe that bombers and transport ships, be- 
cause of their size and weight, are slow. Actually some of these 
big ships can travel 340 miles per hour, which is not much slower 
than some pursuit ships. 

Another popular misconception is that of the speed of a dive 
bomber. Our Navy’s dive bombers put down their wing flaps. 
in diving in order to increase air resistance so that their diving 
speed is not more than 350 miles per hour. This precaution gives 
the pilot enough time to aim accurately at his target and to pull 
out of the dive without too much strain on himself and his 
plane. 

Another important factor in performance is rate of climb. A 
modern air-liner can, if necessary, climb about 1000 feet per 
minute. Our Army pursuit ships can climb four or five times 
this fast or nearly a mile a minute. However, as a plane gains 
altitude, the lift becomes less because the air density is less, and 
hence the 1000 foot climb between 20,000 and 21,000 feet is 
made at a much slower rate. The engine on a rapidly climbing 
plane develops full power and tremendous heat. Without 
enough forward speed for cool air circulation, an engine may 
become dangerously hot, a problem which engine designers must 
overcome. 

How high can an airplane climb? Planes have climbed over 
ten miles high. Most airmen are interested today in the sub- 
stratosphere levels, 20,000 to 35,000 feet. This is from four to 
seven miles up. More recently engineers have been trying to 
consider the possibility of plane designs for altitudes up to 
45,000 feet. 

What happens at these high altitudes? The temperature is far 
below zero (—10°F. to —67°F.) and the air is only about one- 
third as dense as it is at sea level. Under these circumstances the 
engine and pilot would gasp for more air. Hence, planes built 
for these dizzy heights are supercharged. In other words, the 
engine is equipped with a special pump to pack air into the 
cylinders. Planes can fly faster at high altitudes because the 
drag of the structure is less in the rarified air. But the lift of 
the plane is also less, and more than likely the engine’s power is 
also less in spite of the supercharger. It is also more difficult to 
make sharp turns when the plane is in rarified air. One must 
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remember that there is much less air to bank against, much less 
air to check the centrifugal force. Thus, the result of an attempt 
to make a sharp turn might be a skidding motion, not of just a 
few feet, but of a couple of miles. 

Airmen are very much interested in the control of their wings. 
Ability to turn in tight circles and to take part in violent acro- 
batics is generally called “maneuverability.” In the early days 
of aviation wings were large. Planes were made as light as possi- 
ble. Nowadays wings are not so much larger, but planes are 
heavier. This trend has increased the ‘“‘wing loading”’ as the 
engineers say; i.e., the wing of today must lift more pounds for 
each square foot of wing area. With less wing, there is less drag, 
and the heavy plane will fly faster. It must fly faster in order to 
stay aloft. But the increased wing loading has disadvantages 
too. The plane is probably less maneuverable, it does not take 
such sharp turns, it must maintain higher speeds or it will stall, 
and it requires a longer runway for the takeoff and landing. 
Higher speeds entail a more powerful engine, greater fuel con- 
sumption per hour, and consequently a smaller radius of action. 

However, some improvements have been made which greatly 
improve maneuverability. Shifting the engine, the wing, and the 
center of gravity back nearer the center of the fuselage, enable 
the pilot to handle the plane more easily and usually gives him 
better vision. Tricycle landing gear and wing flaps make the 
takeoff and landing operations less hazardous. Larger tail areas 
and double rudders on some planes tend to improve control. 
Current airplane design is pointed toward developing planes 
which fly higher and faster and still maintain their maneuver- 
ability. 

What about the power plant which sends our planes higher 
and faster than ever before? Much could be written on the rela- 
tive merits of radial air-cooled engines and in-line liquid cooled 
engines. Each has certain advantages and disadvantages, so 
that the race for supremacy is nip and tuck and is now just 
about even when all factors are considered. Engines now used 
on transports, bombers, and pursuit ships, are at least 1000 
horsepower, and even 2000 horsepower engines are being in- 
stalled on some ships. A 2500 horsepower engine is said to be 
in the experimental stage. In spite of these gigantic power rat- 
ings, the aircraft engine weighs slightly over one pound for 
every horsepower of output. The average automobile engine 
weighs about three pounds for every horsepower produced. 
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With increased power another factor must be considered. A 
much larger propellor is required to absorb this power, but there 
is a limit to propellor diameter. If the propellor is too large, the 
blade tips will revolve at nearly the speed of sound. This speed 
sets up the compression shock wave which has already been 
mentioned and propellor efficiency is cut down. An alternative 
is to increase the number of blades. Many powerful engines now 
have three or four blades instead of just two on each propellor. 

The controllable pitch propeller enables the pilot to change 
the pitch or angle at which the blades screw through the air 
even while the plane is in flight. At low altitudes, or at takeoff, 
the propellor takes a smaller bite of air, while at high altitudes 
with less dense air, the blades are set at high pitch so that, with 
every revolution they take a big bite of air. Some of these 
propellors are changed automatically, which also helps to keep 
the speed of the engine constant. 

At best, the modern propellor is about 85% efficient. This 
means that the propellor acting as an airscrew slips about 15%. 
Wind tunnel tests show that at speeds over 500 miles per hour 
the best propellors are only about 20% efficient. 

If human beings are always to travel at the “low” speed of 
just under 500 miles per hour, then a propellor is suitable, but 
if we are to go faster than this, then jet propulsion or exhaust 
rockets will be necessary for the planes of the future. Although 
it seems incredible, engineers are actually toying with this fan- 
tastic idea. It is indeed difficult to believe that some of our 
comic-strip characters and their odd shaped rocket ships may 
some day spring into actuality. 





NEW PROCESS FOR “FORTIFYING” LOW-GRADE RED SQUILL 


Red squill, one of the most effective rat poisons, may be obtained from 
American-grown sources, thanks to a “fortifying’”’ process developed by 
Glen Crabtree, biologist at the Wildlife Research Laboratory. The poison- 
ous drug has always been imported from the Mediterranean region, and 
this source has now been cut off. Red squill has been grown in this country, 
but for some unknown reason the American-grown bulbs have never been 
sufficiently toxic to kill rats. 

Mr. Crabtree’s process consists simply in extracting the poisonous 
principle from pulverized American bulbs with alcohol, and adding it to 
other dried squill to raise its level of toxicity. 

Large supplies of effective rat poison are needed more than ever, now 
that necessary protection of Army cantonments has been added to the 
already existing danger of these plague-carrying pests, and the $189,000,- 
000 worth of property damage yearly for which they are held responsible. 








SEMIMICRO CHEMISTRY FOR BEGINNING 
STUDENTS 


SISTER M. IcnatTr1A, I.H.M. 
Marygrove College, Detroit, Michigan 


Common metals and their compounds are now on the priority 
list and are, therefore, increasingly difficult for a non-research 
laboratory to procure. This fact is forcing chemistry teachers 
the country over to wonder what they are going to do. Will they 
be forced to use demonstration experiments almost exclusively 
or is there some method which will meet the emergency and at 
the same time allow the beginning students to perform the ordi- 
nary individual experiments? The latter solution of the problem 
is unquestionably the more desirable and may be found in the 
organization of laboratory work, as far as possible, on a semi- 
micro basis. 


ADVANTAGES OF SEMIMICRO CHEMISTRY 


Semimicro chemistry in the freshman course at Marygrove 
College is now in its third year. It has been of great advantage 
in qualitative work, though for reasons that will be stated later, 
it has not proved so practical in the quantitative experiments. 
In those experiments in which it is used, the small scale system 
has caused a saving of almost 90% in chemicals besides sub- 
stantial savings in glassware. The smaller equipment requires 
less space for storage in stock room and laboratory, less space 
in an individual student’s drawer or locker, less working space 
when in actual use. Smaller amounts of chemicals have been 
found to result in a cleaner room and fewer odors inside as well 
as outside the laboratory. Smaller amounts of chemicals have 
the further advantage of lessening the danger of accidents, be- 
cause students are apt to be more careful in manipulating small 
things than large. Then, too, if youthful experimenters are 
handling only a few drops of concentrated acids and the like, 
they cannot burn a very large skin area or do much damage to 
their clothing. Hence we may conclude that the use of semimicro 
chemistry is of definite advantage to the institution. 

What about the students? Do they gain by its use? The stu- 
dents prefer the small to the large scale apparatus because of its 
toylike appearance and the fact that cleaning up requires less 
time and dishwashing. With proper encouragement from their 
instructor, they take a real pride in their tiny equipment and 
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the compact arrangement of their desks. Walking about the 
laboratory (a waste of time at best) is lessened by the small scale 
system, for the frequently used chemicals are in individual 
reagent blocks in each student’s drawer. 

Two years ago the breakage fee for the freshman course was 
cut to one-third its former amount; yet even since that time most 
of the students have received a refund when the accounts were 
settled at the end of the year. Besides the saving of money set 
aside to cover breakage and the saving of time in dishwashing 
and walking about the laboratory, there is a more important 
saving in the semimicro system. Reactions between small 
amounts of chemicals are quickly completed, and centrifuging 
(the small scale method of separating a liquid from a solid) is 
much faster than filtering. Since semimicro work takes less time 
than the macro, the students can perform more experiments 
now than they could before in the same number of laboratory 
hours; hence they learn more chemistry. 


QUALITIES DEVELOPED BY SEMIMICRO TECHNIQUE 


Semimicro work makes the beginning students doubly con- 
scious of their technique. They have to handle small pieces of 
glassware; hence they improve in accuracy and precision of 
touch. They have to watch small things, and therefore they 
develop keenness of observation. Neatness and cleanliness now 
more than ever before become important factors in the efficient 
performance of experiments. All this offers a challenge that is 
eagerly accepted by the better students, though it leaves the 
poorer ones a bit bewildered. The average and the less than 
average students are apt to be slovenly in technique unless they 
are carefully supervised. They have to be shown an efficient 
arrangement of test tube rack, reagent block, burner, beakers, 
etc. They need help in their first performance of the various 
techniques and careful supervision thereafter lest they form bad 
habits. The comparative freedom from worry about accidents, 
however, and the keen interest of the better students, leaves the 
instructor more time than he had formerly to devote to the aver- 
age and the less than average members of his class. 


SEMIMICRO Not PRACTICAL IN QUANTITATIVE EXPERIMENTS 


While the semimicro technique has proved practical in the 
qualitative experiments in the General Chemistry course, the . 
relative errors were much too large when it was tried out in 








486 SCHOOL SCIENCE AND MATHEMATICS 


the quantitative experiments. The balances used by freshmen 
are frequently the semi-quantitative unenclosed type, at best ac- 
curate only to the milligram. When beginning students attempt 
to perform the usual quantitative experiments with quantities 
less than 100 mg., their absolute errors in weighing, handling of 
apparatus, etc. have such a great effect upon their work that the 
relative errors average around 5%. With quantities between 150 
and 250 mg., however, the relative errors in the same experiments 
drop to an average less than 3%. Hence we may conclude that 
although some cutting in amounts of chemicals used in quantita- 
tive work by beginners may be worthwhile because of the saving 
of time, too drastic cutting introduces relative errors that are 
larger than are desirable. 

Perhaps a more convincing argument against the use of semi- 
micro amounts of chemicals in quantitative experiments for 
beginning students is that regular courses in quantitative 
analysis on a micro scale are considered advanced work and are 
always preceded by similar courses on the macro scale. 


SPECIAL APPARATUS 


The installation of semimicro chemistry by any school de- 
mands the purchase of some special but not necessarily expen- 
sive apparatus. Electrically driven centrifuges with metal shields 
to safeguard students from accidents are essential, but two 
centrifuges are sufficient for a section of thirty students. Micro 
centrifuge tubes are expensive, but 10X75 mm. test tubes are 
obtainable at about one-eighth the price of the tapered centri- 
fuge tubes and are quite satisfactory for beginners. The bore of 
such tubes, however, is so small that they cannot be used safely 
in the heating of liquids directly over a flame. For this purpose 
the students can use a tube of larger bore or a water bath con- 
sisting of a beaker three-fourths full of water in which the small 
test tubes are held by a metal support (again rather expensive) 
or by wires. 

The one dram size of shell vials has been found useful in semi- 
micro work for beginners. Such vials are very inexpensive and 
are small enough to fit a micro test tube rack and a centrifuge, 
yet they are not too small to be handled conveniently. The flat 
bottom and thin glass of a shell vial enables a student to stand 
it upright on his desk and to observe very closely the reaction 
taking place in it. 

Spot tests are an important part of the semimicro qualitative 
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analysis in the beginners’ course. The regular black or white spot 
plates are quite expensive, but small watch glasses on black or 
white paper have been found to be a satisfactory substitute. The 
black paper is used when the expected precipitate is light in 
color, and white paper is employed to detect a dark colored 
precipitate. 

While not essential to semimicro work, individual reagent 
blocks teach the beginning students a great deal about the care 
of chemicals and save them considerable walking around the 
laboratory. A small yet adequate block that can be kept easily in 
a drawer has thirty-five (five rows of seven each) holes for one- 
quarter ounce vials and five holes for one ounce bottles. Of the 
thirty-five vials, twenty-eight have dropper type caps and con- 
tain the most frequently used solutions that do not react with 
rubber or etch glass. Solutions of gases that would escape 
through the rubber bulb of a dropper cap, litmus paper, and 
commonly used solids are put in the seven plain-cap one-quarter 
ounce vials. The five larger holes in the reagent block are used 
to hold a number zero crucible and four one ounce dropper-cap 
bottles. Of the latter, one contains distilled water and the other 
three are used by the student for short-time storage of solutions 
made and used in the various experiments. Corrosive or inflam- 
mable liquids are never allowed in a student’s drawer. Acids 
and ammonia water are kept in larger bottles on the regular 
reagent shelves. Each student is held responsible for the labels, 
cleanliness, and proper arrangement of his reagent vials, and 
thus acquires a knowledge of and respect for chemicals, a care- 
fulness with regard to their purity, and a definite sense of 
proprietorship. 

The number zero crucible mentioned above is large enough to 
be used as a casserole, yet not too large for the macro amounts 
used in the quantitative experiments. One of the leading manu- 
facturers of chemical apparatus has recently placed on the mar- 
ket eight ounce bottles for stock solutions used in semimicro 
chemistry courses. These bottles are equipped with long pipette 
caps that make the transfer of solutions from stock bottles to 
individual reagent vials, safe, quick, and easy. One ounce bottles 
with dropper caps are convenient laboratory containers for the 
solutions used only seldom and in small quantities. Remember 
that semimicro amounts are about one-twentieth the size of the 
macro, hence we now use five drops where we formerly used 
five milliliters. Even so small a container as a one ounce bottle 
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will, therefore, hold a great many five drop portions. Long nar- 
row reagent blocks keep the one ounce bottles in orderly array 
and pipe-stem cleaners can be used when necessary to clean the 
narrow pipettes in the caps. 

Manufacturers of chemical apparatus have recently placed 
on the market brushes, beakers, crucibles, burners, test tube 
racks, etc. specially designed for semimicro chemistry. Some of 
these are quite inexpensive; in fact, in many cases they cost less 
than the macro sizes. 

CONCLUSION 

Semimicro chemistry, then, has advantages for beginning 
students: it develops desirable qualities in them, makes them 
doubly conscious of their technique, and in qualitative experi- 
ments it results in considerable saving of time, chemicals, and 
breakage. Because of the large relative errors even slight mis- 
takes introduce, the small scale system is not recommended for 
quantitative experiments in an elementary course. These con- 
clusions from actual experience may help some other chemistry 
instructor to meet the national emergency and to introduce into 
his own course a technique that will be valuable to all concerned 
even after the emergency has passed. 





EYES IN INDUSTRY 

Some 8000 persons in this country have lost both eyes and 80,000 one 
eye in industrial accidents. More than 25,000, approximately one-sixth of 
the entire blind population, have been blinded by syphilis and gonorrhea. 
About 300,000 students in American colleges, nearly 25% of the entire en- 
rollment, are handicapped by visual defects. Some 50,000 school children 
have vision so poor that they require special educational facilities, and 
more than 8000 of them are in sight-saving classes. 

With such figures to startle us and to remind us that we have only one 
pair of eyes, we have reason to felicitate the National Society for the Pre- 
vention of Blindness on the result of the campaign which it has been con- 
ducting since 1908. Had it not been for the society’s activities in legislative 
halls and in schools, colleges and industries, our visual record would be far 
worse than it is. It is probably too much to hope for complete abolition of 
partial or total industrial blindness; but if we can virtually wipe out small- 
pox, yellow fever, diphtheria, typhoid and other diseases which were once 
regarded with dread, surely we can reduce the major causes of blindness. 

Among these the most prevalent are the industrial accidents and syphilis 
and gonorrhea. Legislation is necessary. This is especially true at a time 
when thousands of men and women are entering defense factories for the 
first time to engage in work which is new to them. 

The New York Times 














INDUCTION MOTOR DEMONSTRATION 


F. W. Moopy 
Cleveland High School, St. Louis, Missouri 


The demonstration assembly here shown is a modified form 
of an old piece of apparatus consisting in the main of a four pole 
and a six pole field piece, with a circular disk and a squirrel cage 
armature model, either of which could be set to rotate at the cen- 
ter of either of the two field pieces. 

A condenser, H, and an induction coil, K, have been added. 
These have sufficient capacity and inductance to permit the 
flow of about one ampere through either when connected directly 
to a 110 volt A. C. source. 
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With switches D and C closed, fhe current from a 100 volt 
A. C. line is made to pass in two branches to the two sets of mag- 
nets in the four polar field. One branch runs through carbon 
lamp L, permitting the flow of one ampere. The second branch 
current passes through coil K to the second set of magnets. The 
two branches, out of step, imitate a two cycle type, under the 
influence of which, the disk, or the squirrel cage armature, when 
pivoted at the center, starts rotating. 

The wires are so arranged that by opening switch C, breaking 
the coil circuit, and then pressing contact keys A and B, con- 
denser H is connected into the circuit of the two poles which had 
been joined to coil K. The rotating disk then slows down, stops, 
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and reverses its direction of rotation. Releasing A and B and 
closing C, causes it to again stop and reverse rotation, offering 
an interesting feature for explanation. 

By opening switches C and D and closing switch E, current is 
sent through three branches into the three sets of magnets of the 
six polar field. One branch contains condenser H, the second, 
lamp L, and the third, coil K, arranged in the order, capacity, 
resistance, inductance. Pivoted at the center, the disk or arma- 
ture, rotates as the armature of a three phase motor. 

As a precaution, since both condenser and coil connect di- 
rectly to the line voltage, six ampere fuses, F, are inserted in the 
two circuits. The mounting is on a ten by seventeen inch base. 





A CALENDAR OF THE BIRTHDAYS OF 
SCIENTISTS FOR JUNE AND JULY’! 


JAMEs D. TELLER 
College of Education, Ohio State University 








Day Year Name Birthplace Specialty 
June 
1 1796 Nicolas Léonhard Sadi Carnot? Paris, France Physicist 
1 1866 *Charles Benedict Davenport Stamford, Connecticut Zoologist 
1 1857 “Leland Ossian Howard Rockford, Illinois Entomologist 
i 1833 Augustus Henry Keane Cork, Ireland Anthropologist 
1 1675 Francesco Scipione Maffei Verona, Italy Archaeologist 
2 1834 Sir Arthur Herbert Church London, England Chemist 
2 1798 William Branwhite Clarke Suffolk, England Geologist 
3 1726 *James Hutton Edinburgh, Scotland Geologist 
3 1879 *Raymond Pearl Farmington, New Hampshire Biologist 
4 1739 Johann Beckmann Hanover, Germany Technologist 
4 1880 Eliot Blackwelder Chicago, Illinois Geologist 
4 1756 Jean Antoine Claude Chaptal Nogaret, Lozére, France Chemist 
5 1819 *John Couch Adams Cornwall, England Astronomer 
5 1828 Otto Martin Torell Varberg, Sweden Geologist 
6 1850 Karl Ferdinand Braun Fulda, Germany Physicist 
6 1829 Alean Octavian Hulme England Ornithologist 
7 1877 Charles Glover Barkla Lancashire, England Physicist 
7 1787 William Daniel Canybeare London, England Geologist 
8 1760 Karl August Béttiger Reichenbach, Germany Archaeologist 
8 1863 Friedrich August Raschig Brandenburg, Germany Chemist 
9 1776 *Amadeo Avogadro Turin, Italy Physicist 
9 1811 *Hermann von Fehling Liibeck, Germany Chemist 
11 1829 Alfred Newton Geneva, Switzerland Zoologist 
12 1864 Frank M. Chapman Englewood, New Jersey Ornithologist 
12 1812 Edmond Herbert Villefargon, Yonne, France Geologist 
12 1851 “Sir Oliver Joseph Lodge Penkhull, Staffordshire, England Physicist 
13 1870 Jules Bordet Soignies, Belgium Physiologist 
13 1830 James Starley Albourne, Sussex, England Inventor 
13 1773 *Thomas Young Milverton, Somerset, England Physicist 
14 1736 *Charles Augustin Coulomb Angouléme, France Physicist 
15 1755 Antone Francois Fourcroy Paris, France Chemist 
16 1826 Constantin Ettinghaus Vienna, Austria Geologist 








Day 
June 
17 
17 
17 
17 
19 
19 


21 
21 
21 
22 
23 
23 
23 
24 
24 


26 
28 
28 
29 
29 
30 
30 
30 
30 


July 


au & & & 


nn 
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Year 


1832 
1802 
1814 
1800 
1846 
1623 


1864 
1828 
1805 
1842 
1832 
1775 
1846 
1788 
1835 


1824 
1824 
1873 
1868 
1840 
1853 
1817 
1825 
1805 


1742 
1862 
1842 
1864 
1795 
1820 
1785 
1686 
1817 
1752 
1851 
1861 
1838 
1845 
1809 
1819 
1838 
1866 
1852 
1826 
1774 
1732 
1811 
1863 
1854 
1826 
1843 
1866 
1815 
1801 
1863 
1800 
1827 


A CALENDAR OF BIRTHDAYS 


Name 


*Sir William Crookes 
Herman Goldschmidt 
Robert Grant 
William Parsons Rosse 
Antonio Abetti 
*Blaise Pascal 


Vernon Bailey 

Ferdinand André Fouqué 
Charles Thomas Jackson 

Ernest Théodore Hamy 

Gustav Jager 

Etienne Louis Malus 

Gastan Camille Charles Maspero 
Thomas Blanchard 

Johannes Wislicenus 


*William Thomson Kelvin 
Paul Broca 

*Alexis Carrel 

*George Ellery Hale 
Francis Huntington Snow 
Adolf Furtwangler 

*Sir Joseph Dalton Hooker 
Ferdinand von Miiller 
Rudolph Wagner 


Georg Christoph Lichtenberg 
*Sir William Henry Bragg 
Albert Ladenburg 

Joseph Sweetman Ames 
Karl Edward von Eichwald 
William John Rankine 

Sir William Jackson Hooker 
Antoine de Jussieu 

Albrecht von Kdlliker 
Joseph Marie Jacquard 

Sir Arthur John Evans 

Sir John Arthur Thomson 
*Ferdinand Zeppelin 

Sir George Howard 
Friedrich Gustav Jakob Heule 
*Elias Howe 

Joel Asoph Allen 

Serge Voranoff 

Samuel Wendell Williston 
John Fowler 

Robert Jameson 

Joseph Jéréme de Lalande 
Sir William Robert Grove 
Paul Karl Ludwig Drude 
*George Eastman 

Stanislas Cannizzaro 

Jean Marie Antoine de Lanessau 
*Edwin Brant Frost 

Moritz Hérnes 

Johannes Peter Miiller 

Paul Walden 

Jean Baptiste Dumas 

Sir Frederick Augustus Abel 


Birthplace 


London, England 
Frankfort, Germany 
Grantown, Scotland 

York, Ireland 

Gorizia, Italy 

Ferrand, Auvergne, France 


Manchester, Michigan 

La Manche, France 

Plymouth, Massachusetts 

Boulogne-sur-mer, France 

Biirg, Wiirttemburg, Germany 

Paris, France 

Paris, France 

Sutton, Massachusetts 

Klein-Eichstedt, Thuringia, Ger- 
many 

Belfast, Ireland 

Girande, France 

Ste. Fay-des-Lyon, France 

Chicago, Illinois 

Fitchburg, Massachusetts 

Freiburg-im-Breisgrau, Germany 

Halesworth, Suffolk, England 

Rotstock, Germany 

Bayreuth, Germany 


Oberramstadt, Germany 
Cumberland, England 
Mannheim, Germany 
Manchester, Vermont 
Courland, Russia 
Edinburgh, Scotland 
Norwich, England 

Lyons, France 

Zurich, Switzerland 

Lyons, France 

Herts, England 

East Lothian, Scotland 
Constance, Baden, Germany 
Down, Kent, England 
Firth, Francoina, Germany 
Spencer, Massachusetts 
Springfield, Massachusetts 
Russia 

Boston, Massachusetts 
Melksham, Wilts, England 
Leith, Scotland 

Bourg, France 

Swansea, South Wales 
Brunswick, Germany 
Waterville, New York 
Palermo, Italy 
Sainte-André de Cubzac, France 
Brattleboro, Vermont 
Vienna, Austria 

Coblenz, Germany 
Livland, Russia 

Alais, France 

London, England 
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Specialty 


Physicist 
Astronomer 
Astronomer 
Astronomer 
Astronomer 
Natural Philos- 
opher 
Biologist 
Geologist 
Geologist 
Anthropologist 
Naturalist 
Physicist 
Egyptologist 
Inventor 


Chemist 
Physicist 
Anthropologist 
Biologist 
Astronomer 
Scientist 
Archaeologist 
Botanist 
Botanist 
Anatomist 


Physicist 
Physicist 
Chemist 
Physicist 
Geologist 
Physicist 
Botanist 
Botanist 
Histologist 
Inventor 
Archaeologist 
Naturalist 
Inventor 
Astronomer 
Pathologist 
Inventor 
Zoologist 
Physiologist 
Paleontologist 
Inventor 
Naturalist 
Astronomer 
Man of Science 
Physicist 
Inventor 
Chemist 
Naturalist 
Astronomer 
Paleontologist 
Physiologist 
Chemist 
Chemist 
Chemist 
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Day Year Name Birthplace Specialty 
July 

17 1698 Pierre Louis de Maupertius St. Malo, France Astronomer 
18 1635 *Robert Hooke Freshwater, Isle of Wight Physicist 

18 1853 *Hendrik Antoon Lorentz Arnheim, Holland Physicist 

19 1814 *Samuel Colt Hartford, Connecticut Inventor 

19 1803 Wolfgang Xaver Franz Kobell Munich, Germany Mineralogist 
19 1849 Raphael Meldola Islington, England Chemist 

19 1846 Edward Charles Pickering Boston, Massachusetts Physicist 

20 1804 *Sir Richard Owen Lancaster, England Biologist 

21 1620 Jean Picard Le Fléche, Anjon, France Astronomer 
21 1810 Henri Victor Regnault Aix-la-Chapelle, France Chemist 

23 1873 Charles Christopher Adams Clinton, Illinois Zoologist 

23 1773 Sir Thomas Makdougall Brisbane Ayrshire, Scotland Astronomer 
23 1828 Sir Jonathan Hutchinson Selby, Yorkshire, England Pathologist 
24 1843 Sir William de Wiveleslie Abney Derby, England Chemist 

25 1849 Richard Lydekker London, England Naturalist 
26 1799 *Isaac Babbitt Taunton, Massachusetts Inventor 

27 1801 Sir George Biddwell Airy Alnwick, England Astronomer 
27 #1857 Sir Ernest Alfred Wallis Budge Cornwall, England Archaeologist 
27 + 1849 John Hopkinson Manchester, England Physicist 

29 1832 Luigi Palma Di Cesnola Rivarolo, Italy Archaeologist 
31 1718 John Canton Gloucestershire, England Physicist 

31 1818 Heinrich Keipert Berlin, Germany Geographer 
31 1859 Theobald Smith Albany, New York Pathologist 
31 1800 *Friedrich Woéhler Eschersheim, Germany Chemist 


1 All data are taken from The Encyclopaedia Britannica, 14th edition, unless otherwise indicated. 
For the uses and limitations of such a calendar, the readeris referred to the article which accompanies 





the calendar for October in ScHoo. ScrENCE AND MATHEMATICS, Vol. XLI, pp. 611-619, October, 1941. 
Calendars for the following months will be found in ibid., Vol. XLI, p. 768, November, 1941; ibid., 
Vol. XLI, pp. 884-885, December, 1941; ibid., Vol. XLII, pp. 87-88, January, 1942; ibid., Vol. XLII 
pp. 187-188, February, 1942; ibid., Vol. XLII, pp. 207-208, March, 1942; ibid., Vol. XLII, pp. 312- 
314, April, 1942 (contains calendars for April and May). 

? Data for this entry are taken from The Encyclopedia Americana, 1939 edition. 

* The starred names have been used by the writer in various bulletin boards projects during the 
past twelve years. 


GRADUATE ASSISTANTSHIPS AND SCHOLARSHIPS 
AT CORNELL 


The following scholarships and assistantships for 1942-43 are available 
at Cornell University. Write for blanks and further information to 
Director, School of Education, Stone Hall, Cornell University, Ithaca, 
ie 

1. Agricultural Education. One $1000 and one $800 assistantship. 

2. Education. One $900 assistantship in Human Growth and Develop- 
ment. 

3. High School Teachers in Training. Ten free tuition scholarships. 

4. Industrial Education. Two assistantships at $600. 

5. Nature Study and Science Education. One $500 assistantship, two 
$625 assistantships, one tuition scholarship. 

6. Personal Administration. One $750 and one $500 assistantship. 

7. Rural Education. Two $1000 Research assistantships. Four $450 as- 
sistantships. 

8. Secondary Education. One $500 assistantship. 

9. Social Studies Education. One $500 assistantship, two $750 assistant- 
‘ships. 














THE TANGENTS TO A CIRCLE FROM 
AN OUTSIDE POINT 


ADRIAN STRUYK 
Clifton High School, Clifton, New Jersey 


Given a circle with center O, and a point P outside the circle, 
construct the lines through P tangent to the circle. 

In the customary solution of this problem the contact points 
are determined as the intersections of the given circle and the 
circle having OP as diameter. If, then, the proposition is to be 
grouped with the rest of the usual material on tangents, the 
proof must be burdened with unnecessary complications. To ob- 
tain the easiest proof the problem must be reserved for later 
consideration. 

Other methods, no less easy to perform, but based on more 
elementary facts, are outlined below. 

1. Draw any diameter AB. With centers A and B, and radius 
OP, draw arcs to intersect at C. With center P, and radius OC, 
draw an arc to intersect the given circle at R and S. Then PR 
and PS are the required. tangents. Proof: By construction, 
points O and C are equidistant from the ends of AB. Hence CO 
is perpendicular to AO. By construction, the sides of triangle 
ORP are equal, respectively, to the sides of triangle AOC. 
Hence the corresponding angles ORP and AOC of these congru- 
ent triangles are equal. Therefore PR, being perpendicular to 
OR, is a tangent. 

2. Draw any diameter AB. Determine points C and D as the 
intersections of two arcs, one having center O and radius AB, 
the other having center P and radius PO. Draw OC and OD, 
intersecting the given circle at R and S respectively. Then PR 
and PS are the required tangents. Proof: By construction, 
OC=AB=2-OR. Hence points R and P are equidistant from 
the ends of OC. Therefore PR, being perpendicular to OR, is a 
tangent. 





Science seems to me to teach in the highest and strongest manner the 
great truth which is embodied in the Christian conception of entire sur- 
render to the will of God. Sit down before fact as a little child, be prepared 
to give up every pre-conceived notion, follow humbly whatever and to 
whatsoever abysses Nature leads, or you shall learn nothing. I have only 
begun to learn content and peace of mind since I have resolved, at all 
risks, to do this, —-HUXLEY. 
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PROBLEM DEPARTMENT 


CONDUCTED BY G. H. JAMISON 
State Teachers College, Kirksville, Mo. 


This department aims to provide problems of varying degrees of difficulty 
which will interest anyone engaged in the study of mathematics. 

All readers are invited to propose problems and to solve problems here pro- 
posed. Drawings to illustrate the problems should be well done in India ink. 
Problems and solutions will be credited to their authors. Each solution or 
proposed problem, sent to the Editor should have the author’s name ‘intro- 
ducing the problem or solution as on the following pages. 

The editor of the department desires to serve its readers by making it 
interesting and helpful to them. Address suggestions and problems to G. H. 
Jamison, State Teachers College, Kirksville, Missouri. 


SOLUTIONS AND PROBLEMS 


Note. Persons sending in solutions and submitting problems for 
solutions should observe the following instructions. 

1. Drawings in India ink should be on a separate page from the 
solution. 

2. Give the solution to the problem which you propose if you have 
one and also the source and any known references to it. 

3. In general when several solutions are correct, the one submitted 
in the best form will be used. 








LATE SOLUTIONS 


1750. Thomas A. Pickett, So. Weymouth, Mass. 

1749, 1751. Malcolm Kirk, West Chester, Pa. 

1747, 1748. Kenneth P. Kidd, Nashville, Tenn. 

1751. Thomas A. Pickett, So. Weymouth, Mass. 

1741, 5, 6, 9. Lucio Chiquito, Medellin, Colombia, S. A. 


1753. No solution has been offered. 


1754. Proposed by Addie Clock, Burdette, N. Y. 
Show that x4+px*°+gqx?+rx+s=0 may be solved as a quadratic if 
r* = p*s. 
First Solution by William A. Richards, Berwyn, Illinois 


' pa 
Substitute s = P in given equation and assume 


H+ peter = (#484). 
Then, expanding and equating coefficients of like powers, we get 
bap, and q=bet+— 
Hence 
+ pritgrttrets= (+ spt) =0 
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which, obviously, may be solved as a quadratic. 


Second solution by Benjamin E. Birge, Burdette, N. Y. 


(1) «+ pxit+qx?+rx+s=0. This may, if x0, be written 
1 
(2) (#45) +0(++—)+0=0. Since x=r?/p?, 
x? p x 
(=+~)+0(x+~)+ 0 
: its x+— ———mO, 
px px q p 


eek Ma r 
This is quadratic in x++—. 


Solutions were also offered by James Wilson, Peabody, Kan.; Walter R. 
Warne, Rochester, N. Y.; and Norman Anning, Ann Arbor, Mich. 


1755. Proposed by Hugo Brandt, Chicago, Ill. 


Determine the area common to the two curves whose equations are 
x?+y=a and y?+x =a. 
Solution by Aaron Buchman, Buffalo, New York 
Subtract the given equations, factor, and 
(x—y)(x+y —1) =0. 


Thus as a varies, the locus of two of the points of intersection is the line 
x =y or SQ, and the locus of the other two points of intersection is the line 


Y 











«-+y=1 or PR. Using each of these loci with one of the given equations, we 
find that the four points of intersection are 
»( V4a—3 ty) rf ad a) 


2 2 2 
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1 4a—3 1-—»/4a-3 —1—//4 —1—/4e+h 
R( tye ; vt ), and (A aan), 


2 2 2 
From the values of the above points, it is at once evident that if a>, there 
are four points of intersection; if }2a> —}, there are ‘wo points of inter- 


section; and if —}><a, there are no points of intersection. Also from the 
form of the given equations it is evident, that the line x =y is the axis of 
symmetry of the set. 

Now PR1SQ and OH =1. Let SA, PC, QD, RF be Lto OX 

Let a>? 

From symmetry, area PORS =2(area SPM +area MQR) 

But area SPM =ACPH +AASO —AOMH +area BPC —area ASB 


1 /1+V/4a—3\?, 1 /—-1—-/4aF1 
oe ee ho 


And area MOR =AOQD+AHFR—AOMH +area DQE —area ERF 


1 /—1+./4a+1 1-V/4a-3\? 1 = 
->( 2 )+ 2 )-5+ aie - 


Simplifying, area PORS =4a —} (1) 


Let i za >-} 

Let S’ in case II correspond to S in case I, etc. 

From symmetry, area S’B’Q’E’ =2(area S’B ’) 

But area S’B’Q’ =AA'S’O —AOQ’ D’ +areaB’(Q’ D’ —areaA’S'B’ 


—1—/4a+1\? ——- 
->( 2 )- >(- )+ +f (o-#as. 


Simplifying, area S’B’Q’E’ = Figg (2) 


Thus the area common to x*+y=a and y?+x=<a is given by 4a—}4 when 
a 2%; and by 3(4a+1),3 when }2>a2 —}. There is no common area when 
me iz a. 

Solutions were also offered by Arthur Danzl, Collegeville, Minn.; 
Norman Anning, Ann Arbor, Mich.; Helen M. Scott, Baltimore, Md.; and 
the proposer. 


1756. Proposed by T. A. Pickett, So. Weymouth, Mass. 
The difference of the squares of any two odd integers is divisible by 8. 




















Solution by the Proposer 
Let x be an odd number; then x+2n equals any other. 


(x+2n)? —2? =x? +4nx+4n? —2x? =4n(x+n). 


It is evident that the difference of the squares is divisible at least by 4, 
and by 8 if the expression m(x+n) is even. 

This product is even if either factor is even. If m is even, the expression 
is even; if # is odd, then the other factor, (x+), is even. Hence in either 
case the product, m(x+m), is even. Therefore the difference of the squares 
of any two odd integers is divisible by 8. 

Solutions were also offered by Julius Brandstatter, Los Angeles, Calif.; 
William A. Richards, Berwyn, Ill.; Malcolm Kirk, West Chester, Pa.; 
Walter R. Warne, Rochester, N. Y.; David Rappaport, Chicago, IIl.; J. N. 
Hudson, Sturgeon, Mo.; Aaron Buchman, Buffalo, N. Y.; M. Treed, 
Wilmington, Calif.; Arthur Danzl, Collegeville, Minn.; W. R. Smith, 
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Suttons Bay, Mich.; Paul C. Overstreet, Wilmore, Ky.; C. E. Jenkins, 
Chicago, Ill., and Robert Rector, Compton, Calif. 


1757. Proposed by Lucille Rich, Albany, N.Y. 
Exhibit the roots of x*+ px?+1 =0 in the form a, b, 1/a, 1/0. 


Solution by Robert W. Rector, Compton, Calif. 
att px 1 =(x2+./p x41) (229-—V/p x+1)=0. 
Setting each factor equal to 0 and solving: 





Vp+vVp-4 Vet+ve-4 
‘ ; 
2 2 
Since each value of x in the above pairs is the reciprocal of the other 
value of x, the four values are seen to have the form a, 1/a, b, 1/b. 
Solutions were also offered by Norman Anning, Ann Arbor, Mich.; Mrs. 


Walter R. Warne, Rochester, N. Y.; Aaron Buchman, Buffalo, N. Y.; 
William A. Richards, Berwyn, II. 


1758. No solution has been offered. 





.=— 





STUDENT HONOR ROLL 


The Editor will be very happy to make special mention of high school 
classes, clubs, or individual students who offer solutions to problems sub- 
mitted in this department. Teachers are urged to report to the Editor such 
solutions. 


1749, 51. Lester Sebree, Green Top, Mo. 





PROBLEMS FOR SOLUTION 
1771. Proposed by Claude P. Rook, Chillicothe, Ohio. 


Resolve into two factors 224 — 5a? —x? —2. 


1772. Proposed by J. Seward Bodine, Salt Lake City, Utah. 
If m is any positive integer, show that 
1 1-3-5+-++ (2Qn—1 / 1 
4 . (2n iv n+l 
J/2n+1 2-4:6-++ 2n 2n+1 
1773. Proposed by Hugo Brandt, Chicago, Il. 
A variable chord, MN, making an angle of @ =art tan ¢ with the diameter, 
ON, of a circle, radius R, is divided by point P so that 
MP:PN =(14+2t—/):(1+#). Find the locus of P. 
1774. Proposed by Norman Anning, University of Michigan. 
(1) Show that equations: 


67a =49x + 18y +422 

67b = 18x +49y —42z 

67¢ = —42x+42y+31z 
imply 67x =49a +186 —42c and two similar expressions. 


(2) Find coefficients for a corresponding problem in which 67 is replaced 
by 11. 
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1775. Proposed by Helen M. Scott, Baltimore, Md. 

Given a triangle with sides of 7, 8 and 9 units. A parabola, y? =2 zx, is 
tangent to the “8” side and tangent to the other two sides, produced. Find 
the maximum value for p. 


1776. Proposed by Wilson Thornion. 

On the sides of any triangle ABC, there is constructed equilateral tri- 
angles ADB, AEC, and CFB. If X, Y, and Z are the points of concurrence 
of the medians of these triangles, show that triangle X YZ is equilateral. 


SCIENCE QUESTIONS 
May, 1942 


Conducted by Franklin T. Jones, 
10109 Wilbur Avenue, SE, Cleveland, Ohio 


Contributions are desired from teachers, pupils, classes and general readers. 
Send examination papers from any source whatsoever, questions on any part 
of the field of science, tests, questions having to do with the pedagogy of science— 
in fact, anything that appeals to the reader or might appeal to other readers; 
also, anything that will help to make the subjects arrayed under SCIENCE 
more useful or more interesting to teachers and pupils. Select your own topic. 
It will, most likely be interesting to others. 

We will endeavor to get answers to all reasonable questions. It is always valu- 
able to get questions whether they can be answered or not. 

Contributors to SCIENCE QUESTIONS are accepted into the GQRA 
(Guild of Question Raisers and Answerers). 

Classes and teachers are invited to join with others in this co-operative ven- 
lure in science. 


HOW TO KEEP UP WITH SCIENCE AND INDUSTRY? 
Is our monthly question for 1942. 


REQUESTS BY READERS 


(Under this heading will be carried the names of those who wish to be 
put in the way of ‘‘Keeping Up With Industry.’’) 


950. Requests on “How to Keep Up With Science and Industry in 1942.” 


New Requests— 
6. Edmund Probst, Jr., Central Catholic H. S. of South Bend, Ind. 
7. Brother Reginald, C.S.C., University of Notre Dame, Notre Dame, 
Ind. 
Additional Trade and Other Publications 


18. “Your Eyes and How They Function” by Lawrence Sterling—an 
article in The Educational Focus, Winter, 1941. 
Descriptive mechanism of eye; Diagrams illustrating Myopia, 
Hyperopia, Astigmatism, Presbyopia, Bausch & Lomb Optical Co., 
Rochester, N. Y. 
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19. ‘New Machines and Gadgets’”—a monthly feature of Science News 
Letter, 1719 N. St., N. W., Washington, D. C. (To a new subscriber, 
18 issues of S.N.L. for a dollar.) 

20. “It Happens Every Day’”—(No source or publisher given). Contains— 
Your medicine cabinet; Falls; Electric Shock; Poisons; Wounds; Burns 
and Scalds; Heat Exhaustion-Sunstroke; Artificial Respiration; Colds; 
Common Ailments; Health Check-up. An excellent index. What to do 
in case of accident or sickness. 

21. “The 1941 Summer Engineering Training Program of Pennsylvania 
State College” by Marsh W. White in American Journal of Physics, 
December, 1941. An 11 or 12 weeks course; Subjects: Chemistry, 
Drafting, Physics, Algebra, Trigonometry, Orientation lecture, Super- 
vised study, Applied Mechanics. 

22. “Another Way to Fight an Incendiary Bomb”; Center pages in The 
Employers Pioneer by The Employers’ Liability Assurance Corpora- 
tion, Ltd., 110 Milk Street, Boston, Mass. 

Eight (8) illustrations showing the steps in handling a magnesium- 
thermite bomb. (Learn this before August, 1942.) 

23. “Pitch Black’”—Best’s Insurance News, March, 1942, and also in 
Safety Engineering. How to smother a magnesium bomb by the use 
of granulated or flaked form pitch. Illustrated. 

24. ‘‘Fire Defense in America” in Best’s Insurance News, September, 1941. 
“And now America is building a fire-fighting army of the same calibre 
but far more numerous then England’s. With 48 states participating, 
key cities are reporting substantial progress.’’ America also must ac- 
complish the impossible just as England did in saving London in the 
terrible fire of December 30, 1940. 

DON’T LEARN IT NEXT FALL—LEARN IT NOW. (Our date 


may be in August.) 





MORE ABOUT “FIGHTING FIRE BOMBS” 
939. What about Fire Bombs? 


A Continuation of this question as published in the January, 1942, 
number of SCHOOL SCIENCE AND MATHEMATICS. 
From Best’s Insurance News, February, 1942, Article 
Bombs.” 

“Fire bomb attacks compel us all to be fire fighters. Air attacks against 
unprotected cities can cause frightful destruction, as the cities of Warsaw, 
Rotterdam and Belgrade can testify. But when the civilian populace of a 
city is prepared, as is the case in London and Moscow, experience has 
proved that direct air action against civilians produces neither the ma- 
terial or psychological devastation sufficient to guarantee victory to the 
attackers. 

“As part of the program of defense against the ravages of bomb attacks, 
there has been produced a motion picture film, presented by the Office of 
Civilian Defense under the technical direction of the Chemical Warefare 
Service of the U. S. Army and the National Fire Protection Association. . . . 

“The film deals almost entirely with the Magnesium-thermit bomb since 
that type is used almost exclusively on civilian populations while the 
heavier types, suchas the oil, sodium, potassium and phosphorus bombs are 
more commonly directed against military objectives. The advantages of 
the thermit bomb in indiscriminate bombing lie in the fact that a plane 
can carry a load of some 2,000 fire bombs which will start an average of 150 
fires when dropped on urban territory. It is estimated that more than 90% 





“Fighting Fire 








500 SCHOOL SCIENCE AND MATHEMATICS 


of the bombs dropped in such areas will fall in yards, streets and other open 
places or will fail to ignite. 

“The thermit bomb consists of a thick-walled tube of magnesium alloy 
containing thermit and a starting mixture, an igniter head, and a tail fin 
to steady the bomb in its flight. Thermit is a mixture of granular aluminum 
and iron oxide. The small bomb is 14 inches long, two inches in diameter 
and weighs 2.2 lbs. A pin in the igniting mechanism is driven into a small 
percussion cap which sets fire to the starting mixture. This starts the ther- 
mit reaction which, in turn, ignites the magnesium body of the bomb. 

“During the thermit reaction, the aluminum takes oxygen from the iron 
oxide and burns at a temperature of about 4,500 degrees Fahrenheit. 
Burning thermit cannot be extinguished because the oxygen supply needed 
for burning is self-contained and, when the reaction is once started, it goes 
to completion. While the thermit is burning, molten metal and flames are 
spurted over a considerable area. This phase lasts about a minute. Then 
the magnesium ignites and burns quietly with a brilliant white light and 
white smoke for from 10 to 20 minutes. The molten metal forms a pool on 
the floor and will run into cracks and set fire to combustible material on 
contact. 

“The two most common and most easily available materials to cope with 
fire bombs are water and sand.” (Use a fine water spray not a solid stream 
—Why?) 

SCHOOLS SHOULD OBSERVE FIRE BOMB FIRES AND LEARN 
HOW TO EXTINGUISH THEM. WE MUST BE PREPARED FOR 
FIRE BOMB RAIDS! 





CONSERVATION 
956. Under this title and number there will be published from time to time some 
phases of “‘conservation” which may or may not be dealt with by the Con- 
servation Service or Committees on Conservation. (1) to (6) were pub- 
lished in A pril, 1942. 
(7) What are you doing to save life and injury by accident among 
the boys and girls under your charge? 

2,870 boys and girls between the ages of 5 and 14 were killed by 
accident in 1941; 183,480 were injured. (Travelers statistics for 
1941.) 

1,100 automobile drivers under a age 18 were involved in fatal 
accidents. 

(8) What are you doing to inform and protect your pupils against 
encephalitis? (Science News Letter, October 4, 1941, Page 211.) 

“Chickens ate the probable source of encephalitis, or ‘sleeping 
sickness,’ attacks of man and horses (Public Health Reports, 
Sept., 26, 1941).... They (investigators) found evidence of 
encephalitis infection, though not the virus itself, in a significant 
proportion of domestic fowl from areas where encephalitis cases 
occurred in 1939, 1940 and 1941. ... Encephalitis, epidemic in 
the Northwest this summer, attacked more than 3,000 persons, 
killing at least 190 and probably many more.” 

(9) What are you teaching about the saving of tires by reducing 
speed? 

“If every driver would reduce his average speed by ten miles 
an hour, he would get about 6,300 extra miles out of his tires.” 
(Science News Letter, Feb. 14, 1941.) 
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ON FIGHTING FIRE BOMBS 
958. Questions and their answers from Instructor’s Manual—Fighting the 
Fire Bomb prepared by Safety Research Institute, New York, approved 
as Training Material by the Treaining Section, U. S. Office of Civilian 
Defense. 
(1) Q.—Why is magnesium used in making fire bombs? 
A.—For the following reasons: 

1. Magnesium is the only metal that burns readily in air and can 

also be machined into bombs. 

2. On burning, it attains a temperature of 2300 degrees Fahren- 
heit, which is hot enough to set fire to any combustible ma- 
terials in the immediate vicinity. 

Magnesium is very light, which is a factor in airplane transpor- 
tation, yet it is strong enough to penetrate ordinary roofs when 
dropped from high altitudes. 


w 


(2) Q.—How much of the bomb will burn? 
A.—All of it except the tail fin which is made of iron. 

(3) Q.—Is thermit ever used as the chief component of a fire bomb? 
A.—Sometimes, but, being much heavier than magnesium, fewer 


thermit bombs can be carried in a plane. The principal Japanese 
incendiary bomb weighs 35 pounds and is filled with thermit. 

(4) Q.—What is thermit? 

A.—It is a mixture of granular aluminum and iron oxide, which is the 
same as iron rust. 

(5) Q.—What happens when thermit ignites? 

A.—The aluminum takes oxygen from the iron oxide, and burns at a 
temperature of about 4500 degrees Fahrenheit, forming aluminum 
oxide and metallic iron. 

(6) Q.—Can burning thermit be extinguished? 

A.—NO. The oxygen supply needed for burning is self-contained, and 
when the reaction is once started it goes to completion. 

(7) Q.—Why will not water extinguish burning magnesium? 
A.—Because burning magnesium extracts oxygen from the water, 

which actually is a fuel for this metal. 

(8) Q.—Will sand extinguish burning magnesium? 

A.—NO. It will cut down the heat radiated by the burning metal and 
reduce the rate of burning, but the bomb will continue to smolder 
under a blanket of sand. 

(9) Q.—What happens when water is thrown on a burning magnesium 

bomb, or a solid stream of water strikes it? 

A.—An explosive reaction takes place, due to the sudden generation 
of steam. White hot metal may be scattered around a considerable 
area. 

(10) Q.—Is there a safe way of applying water on a burning magnesium 

bomb? 

A.—Yes. If water is applied in the form of a spray, no explosive action 
will take place. 

(These questions and Answers will be continued in a later number of 

SCIENCE QUESTIONS 
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SOME NEW QUESTIONS 
959. Why does an airplane fly? 
Do you have a simple explanation? And what experiments do you use? 
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DROP SPEED AND DISTANCE AS PHYSICAL TERMS 


960. In the February, 1942, American Journal of Physics, page 52, S. K. 
Haynes, of Brown University, Providence, R. I., discusses this subject 
in connection with a recent question which appeared in one of the Co- 
operative physics tests (Mechanics, Form D, item 20). 

Which one of the following quantities is a vector? 

(1) Angular velocity, (2) Work, (3) Speed, (4) Length, (5) Power? 

(Which one is the vector and why?) 

(And should the recommendation of the writer be followed, namely: 
That speed and distance be dropped as precise physical terms?) 


DAYLIGHT SAVING TIME AND ELECTRICITY 
961. Proposed by C. S. Greenwood (GQRA No. 135), Sheffield, Pa. 
“Does our present brand of daylight-saving time, War Time, actually 
save electricity, and to what degree?” 
(Mr. Greenwood wonders if this is a subject interesting as a problem to 
the readers of SCHOOL SCIENCE AND MATHEMATICS.) 





MIRAGE 
962. Proposed by Edmund Probst, Jr. (Elected to the GQRA, No. 422), 
Central Catholic High School, South Bend, Ind. 
“Can a picture be taken of a mirage?” 
(Edmund heard this question over one of the radio programs and is 
interested in the answer. Please help him out.) 





TRISECTION OF AN ANGLE 
A Mathematical Question with a Mechanical Answer 


951. Proposed by Robert Torkelson (GQRA, No. 419), Central State Teachers’ 
College, Stevens Point, Wis. 
“Is it at all possible to trisect any angle? 
Answer from Century Dictionary: 

“The trisection of an angle, geometrically, was a problem of great 
celebrity among Greek mathematicians. It has been proved to be impos- 
sible with the rule and compass alone . . . but can be performed with any 
one of numerous machines which have been invented for the purpose.”’ 
Answer by Norman Anning (GQRA, No. 101), University of Michigan, 

Ann Arbor, Mich. 

“T enclose a card announcing a book entitled—The Trisection Problem, 
by Robert C. Yates. The reference may be useful in some of the milder 
cases of Morbus Trisecticus. For chronic cases there is nothing better than 
a monkey-wrench in a sock.” 

Answer by Robert C. Yates (Elected to the GORA, No. 420), Dept of Mathe- 
matics Louisiana State University, Baton Rouge, La. 

“Thanks for your recent letter and for sending on my card to Torkel- 
son.” 

(The card announces the book—The Trisection Problem—for the first 
time in English, a complete historical and logical exposition of the famous 
problem of trisecting the angle. Written primarily for the high school and 
college student, the treatment is elementary yet rigorous. 
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The following chapter titles indicate the completeness with which the 
subject is presented: 
I. The Problem; II. Solutions by means of curves; 
III. Mechanical Trisectors; IV. Approximations; 
V. Don Quixotes. 


Among the 43 figures which illustrate the text will be found more than a 
dozen mechanical devices for trisection.) 


Answer by Brother Reginald, C.S.C., Notre Dame, Indiana (Elected to the 
GORA, No. 421). 


“Tn the March issue you had a question about the trisection of an angle. 
I am enclosing a reprint which I hope will help you (Reprinted from a 
Mathematical Colloquium, Second Series, Issue 1, PP. 49-52, 1939. 
“Concerning a Remark of Canon Lemaitre About Kopf’s Trisection of the 
Angle,”’ by Bernard J. Topel, now at Carroll College, Helena, Montana.) 

This reprint is a little over three pages in length. I have sent the copy to 
Mr. Torkelson, from whom it may, undoubtedly, be borrowed, or perhaps 
Brother Reginald may be able to lend a copy. 

Topel says—‘‘When this construction was reproduced at Notre Dame 
in a seminar on the Three Classical Problems during the Spring Semester 
of 1938, Canon Lemaitre observed that the success of the construction is 
due to the fact that the Kopf circle approximates the limacon of Pascal.” 
(Pascal used the limacon for the trisection of the angle. The trisection is 
only as accurate as the plotting of the limagon, which is a mechanical 
operation.) 

Mr. Topel discusses the accuracy of the trisection and arrives at a value 
of 0.5” as the maximum error of the trisection. 

Brother Reginald also refers to a small book by Julius Gliebe which may 
be obtained from St. Boniface Franciscan Friary, San Francisco, Calif. 
Professor Yates also says: 

“T am a little confused over your question concerning the accuracy of 
trisecting an angle by mechanical means and by constructing a figure. As 
I show in my little monograph, there are more than a dozen mechanical de- 
vices which trisect any angle. These are as accurate, of course, as the 
machine is. The trisection of an angle by means of some curve is only as 
accurate as the curve is drawn. Any other trisection construction by ruler 
and compasses is not even theoretically accurate. However, many of these 
ruler and compasses trisections, although approximate, have a high degree 
of accuracy. These approximations are also covered in the monograph.” 

Readers should consult the references given for the complete discussion 
of this problem. 


JOIN THE GQRA! 
NEW MEMBERS—MAY, 1942 
420. Robert C. Yates, Louisiana State University, Baton Rouge, La. 


421. Brother Reginald, C.S.C., Notre Dame, Indiana. 
422. Edmund Probst, Jr., Central Catholic High School, South Bend, Indiana. 





When you change address be sure to notify Business Manager 
W.F. Roecker, 3319 N. 14th Street, Milwaukee, Wis. 








BOOKS AND PAMPHLETS RECEIVED 


APPLIED SCIENCE, by Charles Wilbur Banks, C.E., Head of Department 
of Applied Science, Wentworth Institute, Boston. Cloth. Pages viii+212. 
14 X21.5 cm. 1942. John Wiley and Sons, Inc., 440 Fourth Avenue, New 
York, N. Y. Price $1.75. 


PLANE AND SPHERICAL TRIGONOMETRY, by Paul R. Radier, Ph.D., 
Professor of Mathematics, Washington University. Cloth. Pages xiv +275. 
13.5 21.5 cm. 1942. The Macmillan Company, 60 Fifth Avenue, New 
York, N. Y. Price $2.00. 


QUALITATIVE CHEMICAL ANALYSIS OF INORGANIC SUBSTANCES, by 
Arthur A. Noyes, Late Professor of Chemistry, California Institute of Tech- 
nology. 10th Edition Revised and Rewritten by Ernest H. Swift, Associate 
Professor of Analytical Chemistry, California Institute of Technology. Cloth. 
Pages xv +418. 13.5 21.5 cm. 1942. The Macmillan Company, 60 Fifth 
Avenue, New York, N. Y. Price $2.75. 


THE TRISECTION PROBLEM, by Robert C. Yates, Associate Professor of 
Mathematics, Louisiana State University. Paper. 68 pages. 15 X23 cm. 1942. 
Published by The Franklin Press, Inc., Baton Rouge, La. 


PRACTICAL MATHEMATICS, Books I, II, IV, by Dr. William Jansen, 
Assistant Superintendent of the New York City Public Schools, and the two 
outstanding mathematics teachers, Henrietta D. Antoville and Catherine 
M. Trube. Cloth. Book I, pages viiii+337, Book II, pages viii+342, and 
Book IV, pages viii +336. 12.5 x19 cm. 1942. Noble and Noble, Publishers, 
Inc., 100 Fifth Avenue, New York, N. Y. Price $1.04 each. 


ESSENTIALS OF TRIGONOMETRY WITH APPLICATIONS, by David Raymond 
Curtiss, and Elton James Moulttn, Professors of Mathematics, North- 
western University. Cloth. Pages viii+174. 14.522 cm. 1942. Including 
Heath’s Logarithmic and Trigonometric Tables, by Earnest Jackson 
Oglesby, Professor of Engineering Mathematics, University of Virginia. 
94 pages. D. C. Heath and Company, 285 Columbus Avenue, Boston, 
Mass. Price $2.25 with tables. 


SCIENCE EDUCATION IN CONSUMER BvuyInG, by George L. Bush. Cloth. 
Pages x +228. 1421.5 cm. 1941. Bureau of Publications, Teachers Col- 
lege, Columbia University, New York, N. Y. Price $2.35. 


Foop FOR THOUGHT—THE SCHOOL’s RESPONSIBILITY IN NUTRITION 
EDUCATION, prepared by the U. S. Office of Education. Pamphlet No. 22. 
Pages vi+32. 19 X25.5 cm. 1941. Superintendent of Documents, Washing- 
ton, D. C. Price 15 cents. 


Livinc DEMOCRACY IN SECONDARY SCHOOLS, prepared by the U. S. 
Office of Education. Pamphlet No. 7. 32 pages. 19 X25.5 cm. 1941. Super- 
intendent of Documents, Washington, D. C. Price 15 cents. 





BOOK REVIEWS 


COLLEGE GEOMETRY, by Paul H. Daus, Associate Professor of Mathematics, 
University of California, Los Angeles. Cloth. Pages xv +200. 15.5 X23 cm. 
1941. Prentice Hall, Inc., 70 Fifth Avenue, New York, N. Y. Price $2.50. 


This text is planned for the student who may have no previous prepara- 
tion beyond high school geometry and possibly trigonometry. It seems at 
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first inspection to meet this objective, but at a few points the instructor 
may find that the student with only such geometry as is now taught in 
many high schools is having difficulty. 

In contrast with some texts which obtain most of their results by gradual 
extension of the tools and methods of high school geometry, this text makes 
early and frequent use of the concepts of harmonic division, inversion, and 
homothetic properties. It is sometimes difficult to follow a proof unless one 
has followed the author’s sequence in previous developments. This is no 
objection if the book is to be used as a text, but needs to be considered if 
the book is to be used for supplementary material. 

The text contains three pages of historical introduction and a page and 
a half bibliography. A general idea of the content may be obtained from 
the chapter headings: Similar Figures; Concurrence and Collinearity; In- 
version; Other Transformations; Coaxal Circles; Notable Points and 
Circles Connected with a Triangle; Miquel Point and Simson Line; Ruler 
and Compass Constructions. There is a reasonably large supply of exercises, 
with a rather complete key to the solution of the exercises; in fact this is 
so complete that it might be considered a detriment. 

There are a couple of misprints on pages 12-13, Figure 17 is incorrectly 
drawn and may cause some confusion. 

Crecit B. READ 
University of Wichita 


CoLLEGE ALGEBRA, by H. P. Pettit, Pk.D., Professor and Head of Depart- 
ment of Mathematics, Marquette University, and P. Luteyn, M.S., As- 
sociate Professor of Mathematics, Marquette, University, Second Edition 
Cloth. Pages xiv+247. 1422 cm. 1941. John Wiley and Sons, Inc., 
New York, N. Y. Price $1.90. 


This is a revision of a text which has been on the market for some time. 
For the benefit of those not familiar with the first edition it may be men- 
tioned that an attempt is made to introduce immediately new material of 
a reasonably simple nature. For example: permutations and combinations 
appear early in the course; linear dependence is treated before exponents 
are discussed; the second chapter in the book is on graphic representation. 
A chapter on finite differences has been added in the second edition. 

There seems to be an ample supply of problems with answers furnished 
for the odd numbered set. There is a four-place table of exponentials and a 
four-place table of logarithms but no table of squares and square roots. 

A misprint was noted at the top of page seven. Some teachers would feel 
that the chapter on mathematical induction was too brief. In the discussion 
of fractional exponents the student may encounter difficulty if he attempts 
to handle the situation where the base is negative and the denominator 
of the fractional exponent is even. In the discussion of logarithms it is 
stated that the mantissa is the same for the same sequence of significant 
figures yet the definition of mantissa does not require that the decimal 
portion of the logarithm be positive. On page 176 the student is asked to 
find the upper limit to the roots of 323 +42? —2 =0, and the answer is given 
as one. One might well ask why one is the upper limit any more than 0.8 
is the upper limit. While these points may seem very technical it seems 
there is little reason why there cannot be exact statements in a subject 
which we claim is an exact science. 

Cecit B. READ 


ELEMENTARY CALCULUS, by Volney H. Wells, Associate Professor of Mathe- 
matics in Williams College. Cloth. Pages xiii+410. 15.5 X23 cm. D. Van 
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Nostrand Company, Inc., 250 Fourth Avenue, New York, N. Y. Price 

$3.25. 

This text is one of the growing minority which interweaves differentia- 
tion and integration rather than dividing calculus into two parts. It merits 
serious consideration. Interesting features include the treatment of polar 
coordinates and of solid analytic geometry, each in a separate chapter. 
There is a chapter on elementary differential equations. 

There is a fairly large number of problems, divided into groups, A, B, and 
sometimes C. It would appear that these divisions are on the basis of dif- 
ficulty, although the difference is at times slight. In some cases the number 
of problems seems insufficient. 

Some authorities might question attributing of the ratio test to Cauchy 
rather than D’Alembert, likewise there might be some objection to certain 
statements given without proof. In general, however, the text merits con- 
sideration for use in a first course. 

CreciL B. READ 


BOOKS FOR STUDENTS OF AVIATION 
PLANE FAcTs FOR AIRPLANE AND ENGINE MECHANICS, by Bert A. Kuta- 

koff. Cloth. 251 pages. 13 x19 cm. 1941. Military Book Company, 621 

Broadway, New York, N. Y. Price $1.75. 

This is one of the easiest books to be found on the mechanics of airplanes 
and airplane engines. Includes chapters on materials and processes, in- 
struments, and civil air regulations, Plenty of pictures and diagrams. A 
question-and-answer method of presentation. A good book for the beginner. 


INTRODUCTION TO AVIATION, by James P. Eames, Consulting Aeronautical 
and Mechanical Engineer. Cloth. Pages ix+196. 13.521.5 cm. 1941. 
The Chemical Publishing Company, Inc., 234 King Street, Brooklyn, 
N. Y. Price $3.50. 


This is a book on flying. It discusses personal qualifications for flying, 
positions available, traffic regulation, instruction in flying, aerial naviaga- 
tion and aeronautical meteorology. There is a section on practical naviga- 
tion problems and a glossary of terms. 


ELEMENTS OF AERONAUTICS, by Francis Pope, Captain (First Pilot) with 
Transcontinental and Western Air, Inc., First Lieutenant United States 
Army Air Corps Reserve, and Arthur S. Otis, Private Pilot, Fellow of the 
American Association for the Advancement of Science, Technical Member 
of the Institute of the Aeronautical Sciences. Cloth. Pages x +660. 13.5 
20.5 cm. 1941. World Book Company, Yonkers-on-Hudson, N. Y. 
Price $3.40. 

This is a complete elementary textbook on aeronautics. It is well ar- 
ranged for classroom work. It provides the student with illustrative prob- 
lems and many questions and problems for solution. Suitable for high 
school or junior college classes. 


cm 


CLoups, AIR AND WIND, by Eric Sloane. Cloth. 76 pages. 22.5 x 30. ; 
a 2 
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1941. The Devin-Adair Company, 23 East 26th Street, New York, N 
Price $2.50. 
This is a book of science and a work of art. If you want to know the 
clouds, this is an excellent aid to your study of them. If you want art and 
entertainment, the book is worth the price. 





